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Aveling & Porter, L*t: 


ROCHESTER. 


Gteam & (rude Ou 
Rod Rollers, &e. Fe 


& CO. (1922), LTD. 
Y ARROW Cuasaow.e 
PASSENGER AND CARGO STEAMERS 


SHALLOW DRAFT VESSELS. 
2276 





r G. M2xtord, Ltt: 


CULVER STREET WORKS, COLCHESTER. 
On ADMIBALTY AND WB OFFICE LISTS. 
INGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 
See Advertisement page 28. 


NT WATER-TUBE BOILERS. 
AUTOMATIC FEED REGULATORS. 


And Auxiliary Machinery as supplied to the 
Admiralty. 2179 


J. Davis, M.LMech.E., 


Gas Engines ‘Tnspected, Tested sad 
leported upon. Over 25 years’ experience. Tei.: 
Maryland 1736 & 1737. Wire: mee A 
> =Great Eastern Road, Stratford, B,15, = 


: =D een & kK" irke 
PATENT 


BOILE 
Sole Makers : SPRNOER BONRCOURT. tg 


ment Mansions, Victoria St., London, S.W. 


he Glasgow Railway 


Engineerin Company, 
GOVAN, GLASGOW. ae 
London a Victoria en S.W 
ANUFACTUBERS 0. 
LWAY CATIIAG WAGON & TRAMWAY 
WHEELS & AXLES. 

CARRIAGE & WAGON IRONWORK, also 

CAST-STEEL AXLE BOXES. 2633 


Patent 
ee’ s Hydro-Pneumatic Ash Hjector 
Great saving of labour. No noise. No dust. No 
oh Ashes discharged 20 ft. clear as pg po —Apply, 
d,TREWENT & PROCTOR » Naval Archi- 
43, Billiter Bldgs., Billiter St., 
_ Oa. 4835 














and “3 irveyors, 


Tondon, B.C. 


ONA DMIRALTY ‘LIST. 


Joba Kirkaldy, Ltd., 


London Office: 101, LEADENHALL St., B.C.3. 
Works: Burnt MILL, near HARLow, Essex. 
Branch Office and Depot : 14, Snow HILL, 
BIRMINGHAM, none: Central 2775. 
Makers of 
Kvaporating and Distilling Plants, 
Refrigera ting and Ice-mak ling Machinery. 
Feed Water Heaters. Evaporators. 
Fresh Water Distillers. 
in Feed Pumps, 
Combined Circulating and Air Pumps. 
. Acxilic ary Surface Condensers, &c., &c. 


D (Jargo Blocks 


(SELF LUBRICATING), 
FELLOWS BROS., Lrop., 
C8ApLEy Hearn, Starrs, 


ank Locomotives. 
Specification and Workmanship equal to 
Ra Main Line Locomotives. 

W. I AWTHORN, LESLIE & CO. Lrp., 
Esai: ERS, NEWCASTLE-oN-TYNE- 
team Hammers (with or 

Without guides), Hand-worked f- 
POOLS for SHIPBULLDERS & DOILERMAK bie 
aatiglanens 261 
VIS & eer iSé PRIMROSE, LIMITED, LEITH ru, RDINBUBGE. 


Rever, Dorling & Co., Ltd., 
Bara ENGINES FOR ALL PURPOSES, 
DING, HAULING, AIR 
and PUMPING ‘ENGI COuPRESSIEG 


® MEDAL—j NVENTIONS EXHIBITION-AWARDED 


5 Beckham’ s Patent Suspended 
i G MACHINES—EAST F 

4 ENGINERKI NG WORKS COMPANY fre 

s —Hydraulic Cranes, Grain Elevators, &c. 

ee illus. Advt. last week, page 17. 2420 


QERANES. All Types 


@RoRGE RUSSELL 
ae ee 


2327 





9158 





3572 





& CO., LTD. 

GTP linders,” Birmingham. 

Je Bless Steel Tubes 
Water-tube » aes Superheaters, 


_ Graulic Wor! , &c. 
5 LIMITED, ‘ie GHAM. 08179 





(Campbells & Heer, L ‘4 


SPECIALISTS IN 

Drillers & Boring Machinery 

for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 


Vosper & Co, Lr. 
Ports 
SHIP & LAUNCH BUILDERS, Od 3551 
ENGINEERS & BOILER MAKERS. 
ae Your Repairs or any 
SPECIAL MACHINERY, try 
THOMAS HUNT & SONS, 
Albion Ironworks, 
Bridge Road —_ est, ee 8.W.11. 
st 
= ‘he Mitchell (Nonveyor and 
TRANSPORTER CO,, LTD., 
CONTRACTING ENGINEERS, 


4547 








2703 





DESIGNERS and BUILDERS 
of 
all Classes of HANDLING MACHINERY. 


Atlantic House, 
45-50, Holborn Viaduct, 
London, E.C, 1. 


Telegrams: ‘‘ Micontraco, Cent, London, 
whiceapites Holborn 2822. 


Dredsin g ; Plant— 


For ALLUVIAL GOLD, PLATINUM &TIN. 
HARBOUR, RIVER & CANAL.—Gravel Dredgers, 
SCREENS.—DREDG E BUCKETS & Parts, all sizes. 

ARTHUR R. BROWN, 
54, New Broad Street, London, H.C.2, 


Telephone: London Wall 3418, 2509 





ower Plant for Sale. 


MOTOR DRIVEN AIR COMPRESSORS, with 
A.C. and D.C. Motors, 400, 700, 1000, 2000 and 3000 
cubic feet at 100 lbs. pressure. 

MOTOR DRIVEN HYDRAULIC PUMPS (2), with 
150 HP. A.C. Motors 

ELECIRIC OVERHEAD TRAVELLING 
yrs 2 to 60 Tons capacity, various spans with 

and D.C. Motors. 

A ROTARY CONVERTERS, 200, 5CO and 850 Kw 
6600 volts, 50 cycles, 3-phase to 460/500 volts D.C. 

TRANSFORMERS, 500, 600, 1000, 1875 and 2850 
K.V.A. 3-phase, 50 cycles. 

STEAM SETS. Direct current, 30, 50, 120, 200, 
300, 500, 750 and 1000 Kw., 110 to 550 volts, 
Alternating Current, 200, 300, 600, 850, 1000, 1500 and 
2000 Kw. 3-phase, 50 cyc les, 400 to 3300 volts. 

WATER TUBE BOILERS, 12,000, 18,000, 22,000 
and 30,000 Ibs. 
pressure. 

DIRECT CURRENT MOTORS, 3 to 600 HP., 110 
to 500 volts 

A.C, MOTORS, 4 to 950 HP., 
3-phase, 25, 40 and 50 cyles. 

CRUDE OIL ENGINE SETS, 30, 100, 150 and 200 
Kw. Direct Current, 110, 220 aud 500 voi ts. 

All Modern Plant, guaranteed sound. 

We hold the largest stock of genuine second-hand 
Electrical Plant in Britain. 

THE PHC@NIX ELECTRICAL CO., 

17, Oswald Street, Glasgow. 


per hour, capacity 180-200 Ibs, 


220 to 3200 volts, 


Lrp., 
2217 


yles Limited, 
ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 

CALORIFIERS, EVAPORATORS, nH 
CONDENSERS, AIR HEATERS. te 
Merrill’s Patent TWIN STRAINERS for Pump 

Suctions. 
SYPHONIA STEAM TRAPS,REDUCING VALVES. 


igh-class GUNMETAL STEAM FITTINGS. 
ATER SOFTENING and FILTERING. 5723 


& CO. (1922), 


LTD., 
GLASGOW. 


VY ARRO 


LAND AND MARINE 


YARROW BOILERS. 


rd 
2277 








IRON & STEEL 


Tubes AND Fittings 


AND 


Stoel Pistes 


Srewarrs AND Liovns, Lia. 
GLASGOW BIRMINGHAM LONDON. 
See Advertisement, page 53, May 15. 2584 





[win Horizontal Tangye Gas 
ENGINE, cylinders 18in. dia. by 24in. stroke, 
flywheel 9 ft. 6 in, by 21 in. face, speed 180 r.p.m., 
150/180 B.HP. 

HORIZONTAL TANGYE GAS ENGINES, 75/90 
B.HP., cylinders 18 saa by 24 in., ywheel 9 ft. 6 in. 
by 16 in. face, 180 r. 

TWO ALLEY MoLELLAN/S1EMEN'S 105 Kw. 
GENERATING SETS, comprising compound, 
totally enclosed, vertical, Steam Engines and 
Siemen’s 220 volt Generators. 

TWO SIEMEN’S ROTARY od erat 
—_ volts, 950 a compound wo: 

WO RBA QUADRUPLEX” COM- 
PRESSORS. 440 feet of air per minute at 80 lbs. 
pressure per sq. inch, direct coupled to. 76 HP. 
Fheenix Motors, 220 volts, 250 r.p.m 
MAXWELL & CARRATT, 21, Newton Street. 
Manchester. J 38 





ames JD. Roots.—Patents, 
BRITISH and FOREIGN. Moderate charges. 
Long and varied practical Engineering experience 
valuable toinventors. Formerly many years contri- 
butorof Patents Abstracts for “The Engineer” & ‘The 
Times.”—Thanet House, Temple Bar, London, W,C.2. 





THE GuasGow ROLLING STocK aNnD PLANT WORKS. 


urst, Nelson & Co., Ltd., 


BuildersofRAILWAYCARRIAGES,WAGONS 
BLECTRIC CARS, aND EVERY OTHER DESCRIPTION 
or RAILWAY and TRAMWAY ROLLING STOCK. 

Makers of WHEELS and AxLEs, RalLway PLAnT, 
Foraines, SmirH Work, Iron & Brass CasTINGs. 
PRESSED STEEL WORK OF ALL KINDS. 0d 3382 
Reg. Office and Chief Works: Motherwell. London 
Office: 32, Great St. Helen’s, Bishopgate, E.C.3. 


Regent 
G hears and Presses 


FOR SHEET AND PLATE WORKING. 


TILE REGENT SILEET METAL 
MACHINE TOOL CO., LTD., 


REGENT WoRKS, WAKEFIELD. 2704 


trape ‘¢ QGUMMIT ” wank. 


Glitting Saws 
AND SCREW SLOTTING CUTTERS. 


JOSEPH THOMPSON (Sheffield) Lrp., 


Townhead Ot a Works, 
SHEF 


PROPELLERS 











John Bellamy, Limited, 


MILLWALL, LONDON, K. 1216 

GENERAL CONSTRUCTIONAL ENGINEFRS, 
Boilers, Tanks, & Mooring Buoys 
Strurs, Perron Tanks, Arm RECEIVERS, STEEL 
CHIMNEYS, RIVETED STEAM AND VENTILATING PIPES, 
Hoppers, SPECIAL WoRK, REPAIRS OF ALL KINDS. 


Het Wiishtson & Co 


LIMITED. 





___ See Advertisement page 58, May 15. 2403 
RAILWAY AND TRAMWAY ROLLING STOCK. 


H™=: Nelson & (. Li 


Tae Guasaow Ro.tiiye Stock AND PLANT WORKS, 
MOTHERWELL. Od 3383 


Patents and Trademarks.— 
Patent your Inventions, Trad k your ro 
Advice, handbook and cons, free.—B. T. NG, 
C.1.M. BR. (Regd. Pat. Agent, G.B., U.S.A.and Gon ), 
146a, Queen Victoria Street, H.C.4. 38 yrs. refs. 
*Phone: 682 Centra! for full information. 1209 


Railway 


G witches and 
C rossings. 


T. SUMMERSON & SONS, LIMITED 
DARLINGTON. 








=i(Us 





BARGAINS FROM BOLTON. 


800/325 I. ~ LEP. Corliss 


VALVE CROSS COMPOUND 
CONDENSING ENGINES, by The Burnley 
Ironworks, Ltd. 

Belt flywheels 16 ft, diameter by 26in. wide. 
Corliss valves to inlet and exhaust of both cylinders, 
Vertical Air _——o Condenser below floor level, 
worked by L crank from L.P. crosshead, 

A LARGE SELECTION OF SINGLE 
CYLINDER HORIZONTAL ENGINES, by 
Tangyes, Marshalls, Robey, &c. 


THOMAS MITCHELL & SONS, LTD., 
Edgar Street, 

BULTUN. 

Telephone; 302 (Three lines). 
Telegrams : 


2811 
“REALIZE.” 





Wayaoop-Oris 
Lirts 


2820 


54 & 55, Fetter Lane, LONDON, HB.C.4. 

62 & 63, Lionen Street, BIRMINGHAM, 

and Principal Provincial Cities and Abroad. 

Butish Bock Beatizgs, 
LIMITED. 

Works and Offices: 120, Cornwall Street, Glasgow. 


Branch Office: 4, Albert Square, Manchester. 
Regd. Offices; 10, Princes St., Westminster, S.W.1. 


Adjustable Taper Roller 


Bearings. 2698 





Iron and Steel 


Tubes and Fittings. 


Sole Licensees in Great Britain for the manufacture 
of ‘‘Armco” Ingot Iron Tubes. 


The Scottish Tube Co., 


Heap OFFICE: 34, Robertson Street, Glas gow. 
See Advertisement, page 35. 





AND PROPULSION PROBLEMS. 
“ Circulation Theory.’ 
Akimoff Propeller Company, 
MacLellan, Ltd., 
. WORKS, GLASGOW. 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 
Chief Offices : 129, Trongate, Glasgow. Od 8547 
Registered Offices: Clutha sete | 10, Princes St., 


Special designs only. 
PHILADELPHIA, U.S.A. 2349 
MANUFACTURERS OF 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Westminster, S8.W.1 





OLTE 
ee 


INSULATING FABRICS 
AND TAPES. - 


Manufactured solely by— 
M. BARR & CO., LTD., 
83, Ilutcheson Street, Glasgow. 
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[The Manchester Steam Users| 


ASSOCIATION. 

For the prevention of Steam Boiler Explosions and 
for the attainment of Economy in the Application 
of Steam. 9, Mount STREFT, MANCHESTER. 

Chief Engineer: C. E. STROMEYER, M.I.C.E. 

Founded 1854 by Sirk WILLIAM FAIRBAIRN. 

Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Compensation for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers inspe: ted during construction. 2701 





(Sorrespondence Courses for 
Inst. Civil Engrs., Inst, Mech., Londen Univ. 
(Matric., Inter., B.Sc.), Inst.M. & a and ALL 
ENGINKERING EXAMINATIONS god 
conducted by Mr. TREVOR W. PHILLIPS, B.Sc. 
(Honours) Eng. London, Assoc.M.Inst.C.E., Char- 
tered Civil Engineer. M.RS.1., F.R.S.A., etc. Also 
Day Tuition in Office. Excellent results at all 
Exams., comprising hundreds of succeseful Students. 
Courses may commence at any time, and all 
Students receive individual tuition.—For full 

ticulars apply to 8/11, TRaFFURD CHAMBERS, 58, 
ouTH JOHN STREET, LIVERPOOL. _ 2689 


Fyxaminations for the Civil, 
MECHANICAL and KLECTRICAL INSTI- 
TUTIONS.—Mr. A. J. ANLDO, B.Sc.. Personally 
Prepares candidates for all e .aminations of the a! ove 
Institutions. Arrangements made for business men. 
—60, Chancery Lane, W.C. Holborn 5776. J 122 


Draughtsmen, before 


Negotiating with Government Departments 





in connection with any post, please communicate 
with the GENERAL SECRETARY, Association of 
Engineering and Shipbuilding Draughtsmen, 96, 
St. George's Square, London, &.W.1. G 758 


j‘ngineering Salesmanship 
and SALES MANAGEMENT.—Write for 
brochure describing our special Course of Training 
for posts of unlimited scope in the lucrative field.— 
DIRKCTOR, Institute of Engineering Salesman- 
ship, 77, Millgate Building, Manches er. 286° 








TENDERS, 


THE DIRKCTOR-GENERAL, INDIA STORE 
DEPARTMENT, Branch No. 16, Belvedere Road, 
Lambeth, S.H.1, invites 


enders for :— 


1. BUFFER WASHERS and DIVISION PLATES. 
2, INDIA-RUBBER SPRINGS for Buffers, etc, 
Tenders due on the 5th June, 1925. 
Tender Forms obtainable from above. J 111 


THE GONDAL RAILWAY, INDIA, 
are prepared to :eceive 


[lenders for the Supply of :— 

CARRIAGE UNDERFRAMES with STEEL 

BODIES and BOGIES. 

Specifications. Forms of Tender and Drawings 
may be obtained, on application, at the Offices of 
ROBERT WHITE & PARTNEKS, Consulting 
Engineers, 3, Victoria Street, 5.W.1, with whom 
the Tenders are to be lodged by Twelve Noon, on 
June 22nd, the envelopes being marked ‘* Tender for 
Steel Coaches.” 

A fee of Three Guineas will be made for each copy 
of the Specification, which fee will be returned in 
the event of a bona fide Tender being lodged. J 110 


COUNTY OF LONDON, 
REPAIRS TO PAVEMENT OF CARRIAGEWAYS 


OF BLACKWALL AND ROTHERHITHE 
TUNNELS. 





The London County Council invites 


enders for Repairs to the 


GRANITE SETT PAVEMENTS and 
GRANITE CHANNELLING of Blackwall and 


Rotherhithe tunnels. 

Tne Specification, Form of Tender, Drawings, etc., 
may be obtained on application to the Chief Engineer 
of the Conncil at the Old County Hall, Spring 
Gardens, 8.W.1, upon payment of the sum of £3. 
This amount will be returnable only if the Tenderer 
shall have sent in a tona fide Tender and shall not 
have withdrawn the same. Full particulars of the 
work may be obtained on personal application, and 
the contiact documents may be inspected before 
the payment of the fee. 

No Tender received by the Clerk of the Council at 
the County Hall, Westminster Bridge, 5.1.1, after 
Four p.m. on Monday, 8th June, 1925, will be 
considered. 

The Councill does not bind itself to accept the 
lowest or any Tender. 

MONTAGU H, COX, J 82 
Clerk of the London County Council. 


WEST RIDING COUNTY COUNCIL, 


TENDERS FOR PLANT—CALVERLEY AND 
HORSFORTH NEW ROAD AND BRIDGES, 








The County Council of the West Riding of 
Yorkshire are prepared to receiv 2 
he ‘ 
fenders for the Supply and 
DELIVERY of the following PLANT, ete., 
required in connection with the above works ; 
One Petrol Tractor. 
Four Brake Wagons. 
18 ts Wagons. 
2009 lin. yards Railway Track. 
20 Switches, 

Forms of Tender and further particulars can be 
obtained at the Office of the West Riding Surveyor, 
County Hall, Wakefield. 

Tenders are to be addressed to the Clerk of the 
West Riding County Council, County Hall, 
Wakefield, and de‘ivered not later than Ten a.m., on 
Wednesday, the 3rd day of June, 1925, endorsed 
“Tender for Plant, ete.” 

The County Council do not bind themselves to 
accept the lowest or any Tender. 

; Office of the Clerk of the County Council, 
County Hall, 
Wakefield. J 98 


BENGAL-NAGPUR RAILWAY COMPANY, 
LIMITED. 


The Directors are prepared to receive 
['enders for :— 


1500 STEEL TYRES. 

Specification and Form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad Street, E.C.2, on or after 18th May, 1925. 

A fee of 20s. will be charged for the Specification, 
which is not returnab'e. Tenders must be sub- 
mitted not later than Noon, on Thursday, 28th May, 

25. 

The Directors do not bind themselves to accept 
the lowest or any Tender, and reserve to themselves 
the right of reducing or dividing the order. 

By Order of the Board, 
R. C, VOLKERS, 


Secretary. J 87 





LOW TENSION SWITCHGEAR: CONTRACT 
NO. 2513. 


Tenders are Invited for the 


SUPPLY of LOW TENSION SWITCHGEAR. 
Specification and Tender Form may be obtained 
from the Borough Electrical Engineer, St. George's 
Chambers, Wolfe Street, Stoke-on-Trent, upon 
payment of deposit of £2, which will be returned 
upon receipt of a bona fide Tender, which must 
be delivered to the Undersigned not later than 


Tuesday, ¢th June, 1925, 
EB. B. SHARPLEY, 
Town Clerk. 
Town Hall, 
Stoke-on-Trent. 
18th May, 1925. 


COUNTY BOROUGH OF 


RECONSTRUCTION OF COBDEN BRIDGE 
IN REINFORCED CONCRETE. 


J 100 
SOUTHAMPTON, 


enders are Invited for the 
RECONSTRUCTION of the above mentioned 
BRIDGE having five spans of about 75 ft. each 
including the provision of a temporary bridge, 
approaches and all incidental works. 
rawings of the pro,osed works can be seen at 
the office of the Ergineer for the work, Mr. H. W. 
FirzSimons, B.Se., M.Inst.C.E , 39, Victoria Street, 
Wes: minster. Copies of the Specification, Bill of 
Quantities and Form of Tender are to be obtained 
from the Fngineer's Office on payment of Five 
Pounds, which will be returned on receipt of a 
bona fide Tender and return of al! documents. 
Sealed Tenders, endorsed ** Cobden Bridge, Con- 
crete,” must be sent tothe TownClerk,Southamyton, 
not later than Ten o'clock in the forenoon on 
Monday, the lith day of June, 1925. 
_The Corporation do rot undertake to accept 
either the lowest or any Tender. 
Rk. R. LINTHORNE, 
Town Clerk. 
18th May, 1925. J 97 
BENGAL-NAGPUR RA: LWAY COMPANY, 
LIMITE 





The Directors are prepared to receive 
fence ers for :— 


(4) STEBL BOILER TUBES. 
(8) FIVE SUPERHEATED BOGIE MAIL 
ENGINES and TENDERS, 4-6-0 type. 

Srecifications and Forms of Tender can be obtained 
at the Company’s Offices, 132, Gresham House, Old 
Broad Street, B.C.2, on or after 21st May, 1925. 

A fee of 20s. will be charged for each $ pecificat‘on, 
which is NOT returnable. 

Tenders must be submitted not later than Noon, 
on Wednesday, 3rd June, 1925. 

The Directors do not bind themselves to accept 
the lowest or any Tender, and reserve to themselves 
the right of reducing or dividing the orders. 

By Order of the Board, 
R. C. VOLKERS, 
Secretary. 
METROPOLITAN BOROUGH OF 
HAMMERSMITH. 


ELECTRICITY DEPARTMENT. 


J 113 











The Borough Council invites 
[lenders for the Supply of:— 


(4) One WATER TUBE BOILER, capable of 
supplying 45,000 lbs, of steam per hour, Fitted with 
mechanical stoker, feed pump, fans, piping, 
conveyors, etc. 

(B) Two 30-inch ‘‘ CENTRIFUGAL” PUMPS. 
Strainers, Valves and Pipework. 

Specifications, Forms of Tender, and other 
= may be obtained from Mr. F. Hitt, 
ingineer and Manager, Electricity Works, 
85, Fulham Palace Road, W.6. 

Sealed Tenders, endorsed ‘‘TENDER FOR BOILER 
and/or PUMPS,” must be delivered to the under- 
signed, at the Town Hall, Hammersmith, W.6, not 
later than Eleven a.m., on FRIDAY, 12th JUNK, 
1925. 

The Council does not bind itself to accept the 
lowest or any Tender. 

HUGH ROYLE, 
Town Clerk. 
Town Hall, Hammersmith, W.6. 
18th May, 1925. J 106 
THE GRBAT INDIAN PENINSULA HALLWAY 
COMPANY, 48, Copthall Avenue, Lendon, E.C.2, 
invite 











[renders for:— 
s. d. 

1. Sheffield Tools, Cte. ..ococsserecscoreoeses Fee 7 6 
2. Plate Glass, etc. ......... wine ee ats gg DS 
3. Drawn or Extruded Brass Strips, 

Angles, ete, ........ Dereadgascoovesee we 5 8 
4, Canvas, CC. ....00...cccccccessessescenecesveres » 2.0 
5. Spare Parts of Carriages and Wagons 

(Buffers) ............ denotes vtdeeslinaes ss case ap. 20 0 
6. Spare parts of Carriages a 

(Axleguards, et.) .......cereseesceceerees ~ ee 
7. Spare Parts of Locomotive Engines ,, 10 0 
8. Steel Drawbars, etc.,for Wagons...... ,, 5 0 


Tenders are due by Eleven a.m., on 9th June, 1925, 
Tender Forms obtainable at above address, 
, ot returnable, 





Fees 





APPOINTMENTS OPEN. 
CITY OF CARDIFF EDUCATiON COMMITTER, 
THE TECHNICAL COLLEGE. 
Principal: CHARLES COLES, B.Sc. (Lond.). 


[The Services will be Required 


in September next, of TWO Full-time 
ASSISTANT LECTURERS in Engineering, quali- 
fied in each case to teach up to Honours B.Sc. 
standard. The main subjects required will be 
those of Mechanical and Civil Engineering, but a 
good knowledge of Electrical Enginee:ing will be 
a recommendation. 

SaLany SCALE: £300—15—450 per annum, with 
such variation in the scale as may be necessary 
by the application to Cardiff of the Burnham 
Award. . 

a on foo'scap paper, stating age, full 
qualitications, teaching aid other experience, and 
giving — of not more than three recent 
testimonials, should reach the Principal (from whom 
further particulars may be obtained) on or before 
Saturday, 30th May. 

The successful candidates will be required to pass 
a Medical Examination by the Authority’s Medical 
Examiner for Teachers, at Cardiff, beforecommencing 
duties, and to contribute under the Local Pensions 
Scheme, if not accepted under the School Teachers 
(Superannuation) Acts. 

HN J. JACKSON, 
Director of Education, 








City Hall, Cardiff. J22 
CITY OF LEICESTER EDUCATION 
COMMITTEE. 
LEICESTER COLLEGE OF TECHNOLOGY, 


Principal : 
G. F. O’RIORDAN, B.Sc., M.I,.Mech.E., M.1.A.E. 


A Pplications are Invited for 
the POST of HEAD OF THE DEPART- 
MENT of MECHANICAL ENGINEERING, which 
will become vacant on Ist Sep‘ ember next. 

Applicants must have had both Works and 
Teaching experience. They should submit evidence 
of initiative and organising ability. 

Salary according to the Burnham Scale for 
Graduates, plus an additional sum of £47 10s. 
per annum. 

Forms of application, together with particulars of 
the appointment, may be obtained from the 
Registrar to whom they must be returned nct later 
than Saturday, 6th June, 1$25, 

F, P. ARMITAGE, M.A., 
Director of Education, J 86 


BOMBAY, BARODA AND CENTRAL INDIA 
RAILWAY COMPANY. 


TWO TEMPORARY ASSISTANT ENGINEERS. 


The Directors are prepared to receive 


pplications (by letter only) 
for APPOINTMENT to the above POSTS 
on the Company’s Railway in India. 

Candidates should be between 24 and 28 years of 
age, and must have had a good general and technical 
education and have obtained a degree at a recognised 
Engineering College or have passed the Associated 
Membership Examination of the Institution of 
Civil Engineers. In addition, they must possess at 
least one year's practical experience with a railway 
company or on public works. 

SaLary: Rs, 40 and upwards per calendar montb, 
according to age. 

TERMS; A three years’ agreement in the first 
-instance, first-class free passage to India and home 
again on satisfactory termination of services. 

The selected cancidates will be required to pass a 
strict medical examination by the Company’s 
Consulting Physician before appointment. 

Applications, giving full details of candidate’s 
career, in chronological order (with dates), together 
with copies only of testimonials, etc., must be 
addressed to the undersigned not later than the 


5th June, 1925. 
Ss. G. S. YOUNG, 
Secretary. 
Offices: The White Mansion, 
91, Petty France, Westminster, S.W.1. 


15th May, 1925. J 89 


. . r : 
anaging Director Wanted, 
cayable of taking charge of large and 
important manufacturing works near London, with 
experience of internal combustion engines.—Write, 
stating experience and qualifications, to CLIFFORD 
TURNER & HOPTON, Solicitors, 81, Gresham St., 
B.C. a oe J. aie’ Neo 
equired for Chile, Railway 
ENGINERR, age 25-30 ; thorough knowledge of 
Permanent Way, bridges, culverts, etc. Commenc- 
ing salary £400p.a. ALSO CHIEF DRAUGHTS- 











MAN for Way and Works department ; knowledge 
ordinary survey work. Age 30-35. Commencing 
salary 2300 p.a. Three years agreement in each case, 
salaries increase £50 annually. Furnished quarters, 
water, fuel and light free. Working knowledge ; 
Spanish essential.—Applications with certificates 
(copies) from Railway employers, to SELLEN’S ; 
Appointments Bureau, 29, Paternoster Row, at | 

121 


A pplications are Invited 
Cc 





for the POST of JUNIOR TECHNI- 
AL OFFICER to assist in the develop- ; 
ment of designs at H.M.S. “VERNON,” Portsmouth. 
Salary £175, rising by annual increments of £15 
to £235, plus full Civil Service Bonus. Present 
commencing salary including bonus, £278 18s. 0d. 
The bonus varies according to the Official cost of 
living figures. : ; 
The duties of the post are concerned primarily 
with the design of small electrical and acoustical 
apparatus, and a sound knowledge both of mechanical ; 
aud electrical design is essential. A good grounding 
{in Klectrotechnics is required, but a University 
degree is of secondary importance. | 
Preference will be given to Ex-Service men. 
Applications, accompanied by a statement of 
Guaiilications, should be forwarded to the SECRE- 
THE ADMIRALTY (C.E. Branch), 





TARY OF 


—_= 
Wanted, for a Works in the 

Provinces, GENTLEMAN  ¢} oroy thly 
versed technically and theoretically in }ie.; rani 
problems in connection with condensers , heater 
for power plants, etc. Must te a iia. of oa 
education. Please supply all parti af to 
experience, age and salary.—Address, . . Offices 


of ENGINEERING. 


[i*perienced Sales - Manager 
(35-40 years), REQUIRED to take ; hare 





harge of 





London office; must be thorougt): qualified 
mechanical engineer with knowledy« electrical 
machinery ; integrity energy method a: terprise 
essential qualitications. Excellent jro:pects for 
right man. Only those with all these qus!iti ations 
need apply. Applicants will plea:e -end full 
particulars as to age, education and technical and 
commercial experience,—Address, J 125, Offices of 


ENGINEERING. 


PR we 

(jeneral Manager wit! First- 
class commercial experience REWUIRED for 

large machine tool works in Yorkshire district 
Applications will be treated in strictest  ontidence. 
Give full particulars of experience, salary expected 
and coyies of three testimonials.—Address, J 72 
Offices of ENGINEERING. ie 


A Well-known Firm of Safe 
and Strong Room Manufacturers REQUIRE 
an ASSISTANT to their WURKS M ANAGER Re 
London. Must be fully competent, young and 
energet__, with good experience in §.O. and 
Gocd opening for suitable man.—Address, giving 
full particulars of experience, age. anid salary 
required, J 102, Offices « f ENGINEEKING 7 
EGYPLIAN STATE RAILWAYS, TELEGRAPHS 
AND TELEPHONKS, 












pplications for the following 
APPOINTMENTS ae REQUIRED and 
should be addressed to:— 

THE GENERAL MANAGER, 

c/o The Inspecting Engineer (Kgy;tian Govt.), 
Queen Anne’s Chambers, 
Westminster, S.W., 
not later than June 10:h, 1925. 

1. ASSISTANT TO CILLEF MECHANICAL 
ENGINEER, at £.B. 1000 per annum, to be in charge 
of the Drawing Office. i 

2. DESIGNER at £.B. 600 per annum, to assist 
the candidate referred to above in (1), 

3. TWO BOILKK INSPECToRs, at a salary of 
£.H. 480 each. 

No other remuneration will be paid in addition to 
the salaries mentioned above. 

Appointment wiil te made on contract for } eriod 
of two years. 

Copy of Contract and list of qualifications required 
from applicant can Le obtained from the Insyecting 
Engineer’s Office. J 102 





(Jentieman, 
with good 


practical experience in centrifugal pipes 

casting process (spun or sand pires) 
WANTED 

by Important Continental Foundry. 

Apply by letter, giving full 

particulars of experience, age, and 
wage required :— 

Address, J 10, 
Offices of ENGIN 


ERING. 





MUNICIPALITY OF _ SINGAPORP, 
STRAITS SETTLEMENTS. 


SEWERAGE DEPARTMENT—ASSISIANT 
ENGINEER. 


ADVERTISEMENT. 








THE 


The Municipal Commissioners of Singapore 


require an 


Assistant Engineer 





i] 
Sewerage Department, age — 
educated, of sound constitution, ard eferably 
unmarried, Candidates must be qualific: to design 
and construct sewers and sewerage details, 11 pres 
umping mains, and must have specia! * nowl 3 ge 
of the latest methods 6f the purification a 
to the standard of the British Commis-io Repor j 
The selected candidate should have hac ee 
experience on one or other of the vario. Activate 
' Sludge Systems at work iu this count: ath 
The appointment will be for thr: ars v ser 
possible extension. The selected camiudate — 
pass a Medical examination as to fis fines. ied 
service in Singapore. A passage W!)! prove 
‘ with half salary during the voyage cut. ia 
The salary will be 8160 dollars yer oe? 
monthly, the value of the dollar being ‘\\: shil ae 
and fourpence sterling. At this rate tie hypo: 
| would amount to £952, An allowance 'O i, 
transport as might be required on cu‘) wou 
granted. . th, and 
Applications, stating age and place I rient® 
giving details of education, training av ' ©sP* copies 
generally, stating when free, accompat pS ae 


only) of testimonials, and also persona. "© 7 
to be tod ed with Messrs. PEIRCE \ | LLIAMS, 


M.M.Inst.C.E., 64, Victoria Street, 1« Bass 
Agents to the Commissioners (from \ - a 
information may be obtained), uo- ' Jus 


3115 London, §.W.1, not Jater than the 8th June. J*ll4 Tuesday, 2nd June, 1925. 
’ 









in 
Pl 
ne 
m 


en 
of 


Se 





roughly 
ransfer 
heaters 


né 
Hager 
harge of 
qualified 
electrical 
terprise 
ects for 
ifivations 
d- full 
ical and 
)ffices of 
irst- 
RED for 
district, 
fidence, 
expected 
ss, J 78, 





Safe 
EQUIRE 
GER for 
ing and 
1 works: 
» giving 

salary 


iRAPHS 


WIN ge 
ED and 


n Govt.), 


ANICAL 
n charge 


to assist 
alary of 
lition to 
ir } eriod 
required 


specting 
J 102 





.PORP, 


ANT 


pore 


the 

well- 
ferably 
design 
luding 
wledge 
sewage 
Report. 
special 
tivated 


s with 
» must 
s for 
ovided 











n, paid 
iillings 
salary 
r such 
yuld be 


th, and 
orjence 
copies 
rences, 
JAMS, 
S.W,1, 
urther 

than 

J 18 





May 22, 1925.] 


ENGINEERING. 





3 











STEEL TUBES, — For Railways, General 
Engineering and Electrical Conduits. 


anted, Large Midland 
Manufacturers, ACTIVE SALES REPRE- 
SENTATIVE in London and Home Counties, 
Position includes charge of London Office. Give 
fall particulars of experience and _ state salary 
required.—Ad.iress, J 123, Offices of ENGINFERING. 


W asited at Once, 
TEWPORARY ENGINEERING | 


ASSISTANTS of good experience in design 
of docks and heavy masonry ; also one experienced 
in design of reinforced concrete wharves; and 
another accustomed to steelwork. 


Also DRAUGHTSMEN ; quick, accurate, with fair ; 


general knowledge of Civil Engineering and building 
construction. | 

Preference given to ex-Service men. _ 

Apply, giving full particulars of experience, age, 
salary required, when disengaged, and_ enclosing 
copy of recent testimonials, to CIVIL ENGINEER- 
IN-CHIEF, Admiralty, S.W.1. J 125 


CITY OF SHEFFIELD WATER DEPARTMENT. 


OF EWDEN' VALLEY 
RESERVOIRS. 


ASSISTANT ENGINEER, 


pplications are invited for 

the appointment of FOURTH ASSISTANT 

ENGINEER, in connections with the Construction, 

by direct labour, of two Reservoirs in the Ewden 

Valley (one of acapacity of 1210 million galloas, and 
the other of 546 million gallons). 

Inclusive salary £200 per annum. : 

Applicants must have had some practical 
experience on similar Works, including the setting 
oit of work and the control of workmen. 

The person appointed will be required to enter 
upon the duties at once, re-ide upon the Works, and 
devote the whole of his time to the service of the 
Corporation. h : ; 

Applications, stating age, qualifications and 
experience accompanied with copies of three recent 
testimonials, endorsed ‘* Assistant Ewden Engineer” 
to be sent to me not later than Thursday, the 


28th May. 
WILLIAM TERREY, 
General Manager. 





CONSTRUCTION 


Town Hall, Sheffield, 
13th May, 1925. J 64 

= ; 
oung, Experienced 
ENGINEER, with first-class education and 
Engineering Degree, or equal qualifications, 
WANTED for London, to write technical matters 
for leading manufacturing engineers. Thorough 
knowledge of internal combustion engines necessary. 
—Write in confidence, giving full particulars of 
experience, stating salary required, to BOX 931, 
T. B. Browne's Advertising Offices, 163, Queen 
Victoria Street, London, B.C.4. J 105 


Ghitt Engineer Wanted for 


Works, London District. Must be well versed 





in scientific control of modern Boiler and Generating 
Plant, including large Refrigerating Units. Perma- 


nent post for capable man who can tactfully handle 
men to obtain best results. 

Address, stating age and previous experience, and 
enclosing copies of recent testimonials, J 117, Offices 
of ENGINEERING. 


anted, by Midland Manu- 

facturing Concern, a MAN of Public 
type, about 25 years old, with- electro- 
| training, experience in electrical heating 
ices advantageous.—Address, stating age, 
education, experience and salary required, sending 
copies of testimonials, J 74, Offices of ENGINEERING. 


Mechine Tool Draughtsman 


& WANTED. Experienced in special tool 
design.—Address, stating experience, age and salary 
required, H 959, Offices of ENGINEERING, 








raughtsman Wanted, 
a” thoroughly experienced in the Je ign of 
Colliery Electric Winding Engines ani Haulage 
Gears (mechanical portions).—Write, stating age, 
experieiice and salary required, BOX 938, eres! 
Advertising Offices, Fleet St.. E.C.4, se J 68 
[raughtsman (Junior) Re- 

QUIRED in East Midlands, for Steam 


Engine aud Boiler Work generally.—Write, stating 
age, experience and salary required, BOX 937, 
SELLS’ Advertising Offices, Fleet St., E.C.4. J 69 

‘ > ei a EH 
Dp: ughtsman, First-class, 
A WANTED by West of England Engineering 
Firm ‘manufacturing printing and auxiliary 
machi _ State age (preferably not over 30), 
Salary rejuired and experience, which should 
rk ite degree of personal responsibility.— 


Sl, Offices of ENGINEERING. 


De ightsman, First-class, for 


and detail work of all Commercial 


a (iponents.—State age, experience in 
Saiin y required, to DENNIS BROS., LTD., 


J 93 


Dreughtsmen Required. 
nical and Electrical. For large Engi- 
.—Address, stating ageand experience, 


ENGINEERING. 
7 m ~ 

pr igutsman Wanted for 
oF Engineering Works in Bombay, age 
be 5 30. Single man preferred. General 
: pi e¢ and Constructiona' knowledge essen- 
oor" siving full particulars of career, to 
in 35," e/o Deacon’s Advertiseme .t 
Agency, enchureh Avenue, London, B.C.3. J 112 


equived, for Important 
DRAUG I a igy Railway, TWO, LOCOMOTIVE 


neering \ 


J+ 85. Of 











salary a "EN, age under 35, commencing 
> at aaa a m4 per annum, plus £50 when working 
eee eee of Spanish has been, acquired; three 
giving « ‘ot; first-class passage provided,—Reply, 
with. fu \ details, trai:uing and experience, 
Divics y of testimonials, to BOX R.F., c/o 


, 99, Bishogsgate, E.C.2, 


J 103 
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wasted Coal 


Our 





Coal Agglomerate, Belgian Briquetting Plant, Oil 





AN URGENT NATIONAL PROBLEM. 


Resources 
its aspects in— 


LOW TEMPERATURE 
DISTILLATION 


By SYDNEY H. NORTH anp J. B. GARBE. 


The question of utilizing the whole of the coatents of our mines is one of the most vital to-day. 
A Home oil supply can be secured by treatiag coal by modern low temperature distillation. 
and other iiap>rtant questions are dealt with in detail ia this new, practical book. 


Contents :—Farly Experiments, Carboaizatioa and Distillation of Coal, By-Product Coke Oven, 
Fuel Research Board Experiment, Modern Practice and Plant for L.T. Carbonization, Special Points, 
Materials Available in Great Britain Liquid Fue's from Coal, Treating the Residue from Distillation, 

** Will be read with interest, proit and enjoyment.’’—Gas Journal, 
Full particulars, post free, from :— 


SIR ISAAC PITMAN & SONS, LTD., 
Parker Street, Kingsway, W.C.2. 


is dealt with in all 


This 


Shales, Lignite, Peat, etc. Price 15s, net. 


2626 























The Broadway Engineering 





viii + 180 pages, 


MACH 


INCLUDING 








(GS 
Handbooks. CS 


Volume- XXXV. 


88 Illust:ations and Diagrams. 


CONCRETE MAKING 


APPLIANCES AND PLANT FOR TESTING AND PREPARING THE 
CONSTITUENT MATERIALS AND FOR THE DISTRIBUTION OF MIxED CONCRETE, 
By W. NOBLE TWELVETREES, M.I.Mecu.E., A.M.I.E.E. 
*« Makes a valuable book of reference for engineers and contractors, and in fact, all those 
interested in concrete construction.’’—Roads and Road Construction, April tst, 1925. 


Circular giving full list of Contents of this Volume sent post free from the Publishers— 


SCOTT, GREENWOOD « SON, 





anted, Good Second-hand 

vo 6 or similar size Ruston Crane Type 

STEAM NAVVY, on Caterpillars. Full particulars, 

price and where could be seen —Address, J 75, 

Offices of ENGINF FRING. . 

1 « , 

ew or Good Second-hand 

CAPSTAN LATHE, with Single Pulley Drive, 

to take bars up to 2in. dia. Also HOREZONTAL 

MILLING MACHINE, with table 44 in. by 11 in. 

working surface, to take work up to 16 in, dia.— 
Address, J 71, Offices of ENGINEERING. 


Gecond hand. Water Brake for 
absorbing and measuring 400 B.HP. at 250 
R.P.M., to be capable of running at 400 R.P.M. 
Lowest price aud. earliest. delivery with outline 
drawing to PETER BROTHERHOOD LTD., 
Peterborough. J 30 

ene 











PATENT AGENTS. 
PATENTS, DESIGNS anp TRADE MARKS. 


58 WV ithers & Gpooner, 


CHARTERED PaTENT AGENTS, 
Staple House, 51 & 52, Chancery Lane, 
London, W.C. 


Telegrams: ‘*Improvably,” Holb. London. 
Telephone: 480 Holborn, 2831 














Oniform 


in Size 
Pocket. 


to fit 








Price 8/6 NET (by Post 9/-), 


INERY 


2514 
E.C.4. 


8, Broadway, 
Ludgate Hill, London, 



































al . 

4 Tm. Ewart Doyle, Registered 
Patent Agent, Consulting Engineer and 
Registered Patent Attorney. Patents, Designs and 


Trade Marks. Advice Free. Telephone: Regent 
5339.—Triumph House, 189, Regent St., London, W}. 
968 





PARTNERSHIPS. 


IF YOU ARE SEEKING 


A Partner or Partnership 


or wish to Buy or Sella 
BUSINESS on WORKS 
Write :— 


Wiieatley Kes Price &Co. 


46, Watling Street, LONDON, E.C.4. 
EsTaBLISHED OVER SEVENTY YEARS, 





2587 











equired, for Important 
Argentine Railway, TWO FIRST-CLASS 
RAILWAY CARRIAGE and WAGON DRAUGHTS- 
MEN, age under 35. Salary £350 to £400, plus £50 
when working knowledge of Spanish has been 
acquired; three years’ contract; first-class passage 
provided.—Reply, stating age and full details, 
training and experience, with copies only of 
| testimonials to BOX G.B., c/o Davies & Co, 95, 
Bishopsgate, B.C.2. J 104 


W anted, TwoGood Draughts- 


MEN, age about 28, for provincial 
engineering works specialising in malting, convey- 
ing and seed machinery. The appointment sill be 

tin the first instance for six months, but a 
| permanency will prohably arise for the right type of 
tman, State age, experience and salary expected. 
ROBERT BOBY Lrp. 





gti Ao Bury St. Edmund's, —_ J 120 
oreman Boilermaker 
WANTED, specially experienced in the 


manufacture of Lancashire and Cornish Boilers ; 
‘only first-class men need apply.—Address, stating 
age, experience and salary required, J 95, Offices of 
ENGINEERING. 


ardening.—First-class Man 
WANTED to take charge of small Hardening 
Room. Applicants must have had thorough 
training in modern methods of heat treatment. 
State age, experience and wages required.—Addrcas, 
J 7, Offices of EN@INEFRING. 


. 4 . 

lacksmith Foreman Required 

for Oilfields in India with experience of all 

kinds oil-well tools. Accustomed to welding stems 
up to 6 in. diameter and dressing large boring bits. 
Experience in oil and gas fired furnaces a 
recommendation. Unmarried man _ preferred. 
Salary and Provident Fund Rupees 3909/-, Rs. 4550/- 
and Ks. 5200/- per annum, first to third years 
respectively, plus allowance Rs. 120/- per month. 
Passage paid. Medical expenses and furnished 
quarters free.—Reply, giving age, full particulars of 
experience, and copies of testimonials, to ‘* Z.A.607,” 
clo Deacon’s Advertisement Agency, 9, Fenchurch 
Avenue, London, E.C.3. Ji7 








SITUATIONS WANTED. 


(Comb ustion Engineer with 
wide experience in Mechanical and Civil Engi- 
neering at home and abroad, DES! RES Responsible 
POSITION.—Address, J 44, Offices of ExGInFrRING. 


[ginecr; Age 44, Requires 
POSITION of trust, with manufacturing 
concern, general engineering or motor and allied 
trades. Has had wide practical experience. Willing 
‘to consider any proposition where there is scope 
foradvancement. First-class references.—Address, 
J 46, Offices of ENGINEERING. 





ngineer, Young Scotsman, 
23, desirous of going abroad, complete know- 

ledge of sugar milling machinery, 
SITUATION as assistant engineer. Salary no 
object. Thoroughly qualified in the fitting and 
upkeep of mills. Excellent references. Particulars 
from BOX: 75, Osporne-Peacock Co., LTD., 82, 
: Gordon Street, Glasgow. J 67 








Hypgizecr, 28, Single, Technical 

Hducation and completed apprenticeship, 
steam and hydraulic, D.O. and sea going experience, 
2nd Class B, of T. Certificate, 12 months’ business 
experience, SEEKS POSITION of responsibility 
and trust. Would accept moderate salary until 
efficiency proved.—Address, J 88, Offices of Enai- 
NEERING. 


Youth,A ge 17, Seeks Situation 


in Good London Engineering Firm to go 
through the Shops.—M., 112, Erlanger Road, $.E.14, 
J 51 

















WORK WANTED. 
Works: 


Kirkaldy, Ltd., Buryr Mitt, 


# ESSEX. Branch Office and Depot: 14, Snow 
HILt, Breminenam. ‘Phone Central 2775. 

We are urganized to ets castings from 2 lbs. 
to 2 tons. Cast-iron, Semi-steel, and Non-ferrous 
castings. Coils of every description, Steel and 
Copper. Sheet Metal Work. Over 40 years’ experi- 
ence is at your service. Send your enquiries along. 


[2dustrial Engineer, 
M.I.Mech.E., F.C.W.A., Advises on Factory 
Organisation. Undertakes Installation of Modern 
Methods for control of Stocks, Production and Costs. 
Wage incentive sys‘ems. Elimination of waste of 
time, effort and material. No charge for preliminary 
survey.—Address, J 96, Offices of ENGINEERING. 


. ‘ Ti7y©0© 
Mpexchine-C ut Gears.—Worm 
Spur, Bevel, Helical. In Steel, Bronze, 
Brass, Rawhide, Fibre,—SPARK'S ENGINEERING 
WORKS, 283-287, King Street, Aberdeen. H 879 














WANTED, &c. 


V aluations of Machinery, 
Plant, Works, Mills, etc.—HARRISON and 


ROBB, St. Andrew’s Dock, Hull, and 82, White 
Hart Lane, Tottenham, London. Est,1887. _-2862 


[agineer, M.I.M.E., M.LN.A., 


well established, good offices, SEEKS ADDI- 
TIONALAGENCY of well-known firm for Lancashire 
and Cheshire.—Address, H 900, Offices of 

ENGINEERING. 
the 


Agents Wanted in 


important industrial centres to sell speciality 
tcol of great interest to steam users. Only 
experienced firms with travellers and a good 
connection need apply.—Address, J 76, Offices of 
ENGINEERING. 

J Al 

Asexts Wanted, for Sale, on 

commission basis, of world-renowned Elec- 
tric Lifting Blocks, in counties of Hampshire, 
Sussex, Kent, Essex, Hertford and Surrey. Keen 
business men only need apply.—H. C. IVERSON, 
Avenue Chambers, Southampton Row, W.C.1. J 124 


A sents Wanted.—Established 
Engineering Firm, specialising in Auto- 
matical Force Feed Lubricators for every type of 
machine, INTENDS to APPOINT AGENTS in 














WISHES | 


every country, Europe and abroad on generous 
commission terms.—Applications from travelling 
engineers with sound connections to the machine 
trade and to motor-factories should contain age, 
references, photo and limits of agency district.— 
Address : 

+. GEWO, Muenchen 25 (Germany). J 92 





PUBLICATIONS. 


EGYPTIAN STATE RAILWAYS, 
TELEGRAPHS & TELEPHONES. 


List of approved manufacturers of certain 
Supplies to the above Administration. 


The raid list is now under revision and all 
manufacturers who are interested, WHETHER 
PREVIOUSLY APPROVED OR NOT, are hereby 
invited to obtain further information either by 
application to the 

GENERAL MANAGER, 
Egyptian State Railways, 
Telegraphs and Telephones, 
CAIRO 


or by subscribing to the : 


‘“*EGYPTIAN RAILWAY ADVERTISER.’’ 


This Advertiser is a weekly publication, in Arabic, 
English and French. Subscription, Fifty Egyptian 
Piastres, or Ten Shillings and Sixpence Yearly. 

It isan organ of the Egyptian State Railways, Tele- 
graphs and Telephones, containing information of 
interest to Manufacturers, Contractora and Suppliers 
of Materials and Stores used by the Administration. 

For particulars or registration of subscriptions 
apply to:— 

PUBLICITY SECTION, 
Egyptian State Railways, 
Telegraphs and Telephones, 
Cairo (EGYPT). 








AUOTION SALES. 


W heatley Kirk, Price & Co. 
(Established 1850) 
Auctioneers 
AND VALUERS OF 2587 
ENGINEERING WORKS, PLANT AND STOCK, 
46, WATLING STREET, LONDON, E.C.4. 


16, ALBERT S8Q., 26, COLLINGWOOD SI,, 
MANCHESTER. NEWCASTLE-ON-TYNE. 
Telephones & Telegrams at each Address. 


THIRD SALE, 





BY DIRECTION OF THE AIR MINISTRY, 
WATFORD. 


Messrs. Horne & Co. 


are instructed to SELL. by AUCTION, on MONDAY, 
June 8th, and following days, at the ATR MINISTRY 
DEPOT, BALMORAL ROAD, WATFORD, 


MACHINE AND HAND 
TOOLS, 
ELECTRICAL PLANT, 
MACHINERY AND STORES, 


including 

15 ton Press, 
Lathes, 
Painting Plant, 


Electric Motors, 

Generating Sets, 

39 tons Copper Wire, 

Woodworking and Electrical. Stores and 

other machines. numerous other items, 

Practically the whole of the plant is new. 

Catalogues of the AUCTIONEERS, Crown Court, 
Cheapside, B.C.2. J 94 





ENGINEERING. 


[May 22, ro25, | 











FOR SALE. 
Vertical, Loco., 


é { ‘o Boiler Buyers.—(stnish’ Launch 
Field Tube. Air Receivers & Feed-water Heaters. 
—GRANTHAM Borer & Crank Co., Lp., Grantham. 


or Sale Briquette Press 
Yeadon, 10 tons per hour, blocks 10 fies, 
voguen Press, vertical heater, 2 metres 50 high 
metre 20 dia gone practically new.—App y, 
OSCAR DAHL, Charbons, La rocheile, enet. . 








Fer Sale, 32 ft. Steam Launch, 


surface condensing compound engines, with 
vertical boiler, 120 lbs. pressure. Cabins fore and 
aft.—Address, J. 109, Offices of ENGINELRING. 





or Sale, 


A FLOATING DOCK, 
1850 tons. 
Recently built, completely overhauled and 
re-conditionec. 
Length 93 metres, 
Outer Width 21 metres. 
Inner _,, 17.8 metres. 
For immediate delivery ex-Continental North Sea 
Port. Full particulars and Specification on applica- 


tion to:— 
GOSSELL & SON, LIMITED, 


110, Cannon Street, E.C.4. J 119 





“IMPROVEMENTS IN AND RETATING TO 
MACHINES FOR ASSORTING ARTICLES BY 
WEIGHING.” 


rhe Owners of British Patent 
No. 151486, DESIRE to DISPOSE of the 
SAME, or would enter into working arrangements 
with a firm likely to be interested. —Particulars 
may be obtained from TECHNICAL RECORDS, 
Lrp., of 69-60, Lincoln’s Ian Fields, London, vf ne z 

116 


he Proprietor of British 
Patent No. 149248 for ‘‘ Atomizing Carburetter 
capable of use with non-volatile Carburents,” 
DESIRES to INTRODUCE his INVENTION to the 
notice of manufacturers and others with a view to 
the sale of the patent, or to the invention being 
worked commercially under licence or otherwise. 
~All communications to be addressed to Messrs. 
JENSEN & SON, Chartered Patent Agents, 17, 
Chancery Lane, London, W.C.2, v7 





. . "41° — 
ubstantial Building For Sale, 
measuring from floor to wall plate 15 ft., then 

from wall plate to top of span 25 ft., length 183 ft. 
with two spans of breadth of 60 ft. each. &0 yards 
from Railway Siding. Must be removed from site. 
Would make excellent foundry.—Apply, with offers, 
to GEORGE SKEY & CO,, L1p., Wilnecote Works, 
near Tamworth. J 108 


Fe, Sale, asiie Heriaedal 

DRILLING, TAPPING; and BORING 
MACHINE. 3 in. spindle, 60 in. vertical adjust- 
ment, horizontal bed 12 ft. long, outer standard, 
slotted bed-plate (in halves) 10 ft. by 8 ft. gear box 
drive, auxiliary table 3 ft. 9 in. by 3 ft. 9 in. etc.— 
STEELE & COWLISHAW, 2, Howard Place, er 
on-Trent. J 83 


GRINDING MACHINES AT 
BARGAIN PRICES. 


The machine tools which we have purchased at the 
works of Sizaire Berwick, Ltd.,Park Royal, Willesden, 
London (Telephone No. Willesden 2490), ine lude 
the following grinders which are being offered as 
they stand . real bargain prices. 

PLAIN CYLINDRICAL, 
by 24 in. Churchill, 
by 18 in. Landis. 

Two 6 in. by 32 in. Norton 

One 8 in, by 18 in. Modern. 

One 10 in, by 34 in. Churebill. 

Three 10 in, by 36 in. Norton 

Three 12 in. by 36 in. Modern, 

One 16 in, by 50 in. Norton. 

UNIVERSAL, 

One 10 in, by 18 in. Landis. 

One 10 in, by 24 in, Churchill. 

One 10 in. by 30 in. Landis, 

Four 12 in. by 36 in. Alfred Herbert, 

One 12 in, by 36 in. Churchill. 

NTERNAL, 

Three 10 in. Churchill. 

Two 12 in, Churcbill, 

Two 15 in, Atkins. 

One No, 1 Churchill Cylinder, 

One No, 2 Churchi)l “ ylinder. 

RFACK. 

Two No, 2 American Dry. 

One No. 4 Walker. 

One Stringertype. 

TOOL & CUTTER. 

One 6 in, by 19 in. Greenfield. 

TOOL, 

One No, 1 Lumsden Oscillating. 

One 20 in. Whitney. 

OTHER GRINDERS. 

Two ld in. by 2}in. Norton Heavy Type Double- 
ended Floor Grinders. 

One 1} in, La Salbe Twist Drill Grinding Machine. 

One Gleason C utter Grinding Machine. 

One 16 in, by 50 in. Norton Crankshaft Grinder. 

Other bargains include Automatics, Drilling 
Machines, Gear Cutters, Capstan and Turret Lathes, 
Engine Lathes, Milling Machines, etc. 


OFFERED SUBJECT TO PRIOR SALE. 
Ask for complete priced list. 


Alfred Herbert L 4} 2 


COVENTRY. Jo 
Phone: 860 (8 lines). Wires: Lathe, Coventry. 


One 4 in. 
One 6 in, 











Fo Sale, Portable Compressor 


SET; new, 120 ft., 100 Ibs. Broom & Wade 
Air Compressor, Dorman Petrol Engine, etc.— 
TREFFGARNE GRANITE QUARRIES, Lrp. 598 


New Broad Street, London, B.C.2. _ y 
D & Steam Generating Sets, 
© two 500 Kw., Three crank, Enclosed 


Engine, Allens Condensing Plant, 500/550 Volts. 


TWO PARSONS 500 Kw. TURBINES, 2-0/240 
Volts, Condensing Plaut. 
And others, low price. 
JENNINGS, 
West Walls, 2402 
Mowcnetig-oa-Tyne. 


~ Parents AND > Drsiexs Acts, 1907 AND 1919. 


[ihe Peaeristee of British] 


Patent No. 7460, of 1915, is PREPARED to 
SELL the PATENT or to license Bntish Manu- 
facturers to work thereunder. It relates to 
automatic sprinkler heads for fire extinction.— 


= B. W. & T., 112, Hation Garden, London, 
J 90 


PaTENTS AND Designs Acts, 1907 anD 1919. 


he Proprietors of British 

Patent No. 170278, are PREPARED to SELL 

the PATENT, or to license British Manufacturers 

to work thereunder. It relates to gear cutting 
machines, particularly for spiral bevel gears. 

Address : B. W. & T., 112, Hatton Garden, London, 

g.C.1. J 73 


lhe Proprietor of British 


Patent No. 187650, relating to ‘‘ Means for 
Towing Submerged Objects at Relatively Constant 
, Depths, ” is DESIROUS of NEGOTIATING for the 
'SALE of the PATENT, or for the granting of 
licences on reasonable terms for the manufacture of 
the ed apparatus in this country.—Enguiries 
should be addressed to WM. BROOKES & SON, 
London, and Lancashire House, 5, Chancery Lane, 
London, W.C.2. J 


Blundstone Ke gineering 


ervice td., 
S L 


eee and MACHINE TOOL 
ERCHANTS, 


.. ROW, COVENTRY. 
Phone: 845Coventry. Wires: Blundstone, Coventry. 
FOR FOR 
SUPER VALUE. SUPER VALUE. 


SURPLUS MACHINE 
TOOLS. 


RE-CONDITIONED AS NEW IN OUR WORKS 
AND SUPPLIED WITH OUR GUARANTEE. 


AUTOMATICS. 
2 each 00 and No. 0 BROWN and SHARPE, 
leach 23in. jin. and jin. CLEVELAND “A.” 
213 in. Four-spindle GRIDLEYS. 
1 each 2} in., 3¢ in. and 4}in. Single-Spindle 
GRIDLEYS. 


BORING MACHINES, 
1 ERNAULT Duplex —- 
1 HOLROYD Duplex Cylinder 
3 40 in. as lex Vert. Mills, ‘WEBSTER AND 


BEN 
1 DICKINSON Horiz, 3 in. Spindle. 


DRILLING MACHINES AND BROACHERS. 

14 ft.6in. JONES& SHIPMAN Sensitive Radial. 

127in. JONES & SHIPMAN Heavy Duty; 
Sliding Head, tapping reverse, No. 4 Morse. 

- 2ft. 6in. American Tool Works Radial, 

13-Sp J. & S. DRILL No. 2 Morse. 

1 No.1 HUDSON LAPOINTE Broacher. 

1 - 0.3 JN LAPOINTE —— aename 

1 


4 
13 Sit. éin, DRESSES RADIAL. 


GEAR CUTTERS AND SHAPERS. 
1 No. 6A SUNDERLAND Gear Planer. 
136 in. FLATHER ee Gear Cutter. 
1 LEJEUNE Tooth Rou 
1 Nos.1&2 FARWELL "GEAR HOBBERS. 


GRINDERS. 
No. 16 BLANCHARD Surface Floor M/D. 
10" by 60 in. NORTON Crank Grinders (NEW). 
10 by 72 in. NORTON Plain. 
10 by 24 in, LANDIS Universal. 
c by 36 in. PRATT & WHITNEY Surface. 
6 by 82 in. JONES & SILIPMAN Plain, etc., etc. 
No. 85 HEALD Internal. 
2 by 36 in. HERBERT Universal. 
2in. by 36in. CHURCHILL ‘UNIVERSAL. 


PLAIN 

in, by 24 in. ” 

MILLING MACHINES. 
2 No. 4B tt ) BROWN and SHARPE Plain. 
1L Upwia LOEWE Vertical, 60in.by l4in.,5.P.D. 
: ROCKFORD Plain. 
IN 
IN 


1 
1 
6 
6 
4 


3 pik 4 ne NATI Plain. 
ORTON Universal, 
¢ oa PARKINSON. Ze. 
2 No. 2 KEMPSM 
2 ARCHDALE THREAD. MILLERS. 


LATHES. 
CAPSTANS, TURRET, AND CBNTRB LATHES. 
2each No. 2 and 4 WARNER and SWASEY 
Capstans and No. 24 Turret. 
: No. 1 HERBERT Hex. Turret. 
in. DENHAM yrs and Boring. 
18 n. WARD Turret S.P.D. 
1 8 in. WARD all-geared Combination. 
2ft..7in. HENDY 38.8. & S.C. Taper Turning. 
6 8in. BRADFURD Engine Lathes, 
1 2 in. Swing STEINLE Combination, etc., etc. 


LARGE ator IN ADDITION 
always IN STO 
STOCK LIST and Prices on application. 2490 


Inspection cordially invited. 





or Disposal. — Important 

PATENT RIGHTS, relating to os Type 
Reciprocating Engine.—Address, in first instance, 
J 8, Offices of ENGINEERING. 


Robey Horizontal Compound 


DROP VALVE STEAM ENGINE, cyls. 10 in. 
and 16 in. dia. by 2% in. stroke, disc crank, excellent 
condition. 

400 HP, Marshall Horizontal Drop Valve STEAM 
Se cyls. 223 in. dia. by 36 in, stroke. 

B.HP, Garrett ne Type STEAM 

ENGINE and BOILE 
HARRY H. GARDAM & CO., LIMITED, sae 


2 


Fer Sale.-—One 12 in. by 72 in. 
Brown & Sharpe GRINDER, One 23in. spindle 
Dickinson BORING MACHINE, One 9 in. stroke 
eng sp SLOTTING MACHINE, One 10 in. by 
2 in. Landis Universal GRINDE 
“Stock Lists and Prices on Eeatiastion, 
D. MITCHELL & CO., LTD., 
Parson Street, 
Keighley. 
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Wires ‘‘ Tools” Keighley. Tel. 193 


l{‘he Proprietor of Patent No. 

150074, for ‘‘ Improvements in and relating to 
Device for Drilling or eg | Polygonal-Shaped 
Openings,” is DESIROUS of DISPOSING of the 
PATENT RIGHTS or of negotiating for the grant 
of Licences to work thereunder. All communica- 
tions to be addressed to 

F - GOLBY, Patent Agent, 

Late of His Majesty s Patent Office, 
3, John Street, Bedford Row, 
London, W.C.1. 


Mechinery, Plant, &c. 


CROSS COMPOUND HORIZONTAL ENGINE, 
drop valve pattern, 123 in. and 20 in. cyls., 26 in. 
stroke, by Robey & Co. 

CROSS COMPOUND HORIZONTAL ENGINE, 
6 in. and 10} in, cyls., 14 in. stroke, 24 to 32 B. HP. 
with 140 Ibs, steam pressure, by Robey & Co. Ltd. 

VERTICAL COMPOUND OPEN TYPE ENGINE, 
by Tangyes Ltd., with cyls. 12 in. and 19 in. diam. 
by 12 in. stroke, 

HORIZONTAL CORLISS ENGINR, trunk slide 
pattern, 75 B.-HP., cyl. 13 in. diam. by 36 in. stroke, 
by Hick, Hargreaves & Co. Ltd. 

NEARLY NEW STEKL LANCASHIRE BOILER, 
30 ft. by 9 ft., reinsurable at 100 lbs. working steam 
pressure, complete with steam and furnace fittings, 
etc. 

Two very good dishended LANCASHIRE 
BOILERS, ‘ Thompson, 30 ft. by 8 {t., reinsure for 
140 Ibs. per sq. inch working pressure ; ready for 
despatch. 

Two very good second-hand VERTICAL CROSS- 
TUBE BUILERS, 14 ft. high by 6 ft. diam., reinsure 
110 Ibs, working pressure. 

Tw q-ton “SMITH” LOCO. ELECTRIC 
GRABBING CRANES, 40 ft. jibs; 55 HP. Motors, 
500 volts, D.C.; suitable for double chain grabs. 

10-ton and 12-ton CRANE TYPE STEAM 
NAV VIES (Wilson's); buckets 1 to 2 cubic yards 
capacity. 

Several 2 ft., 3 ft. and 4 ft. 83 in. gauge LOCO- 
MOTIVES. 

Large stock of LOCO. STEAM CRANES, 1-ton to 
2-tons capacity, in real good order. 

WE SPECIALISE IN THE HIRE OF LOCO- 
MOTIVES, CRANES, Etc. 

Catalogue of Stock MACHINERY, 6000 Lots, Free 
on Application. Inspection invited. 


[[{hos. W. Wn, Lit 


ALBION WORKS, SHEFFIELD. 2433 


BELLISS . MORCOM 


BIRMINGHAM. LT7D. 
Self-lubricating Steam Engines, Turbines, 
Air & Gas Compressors, Condensing Plants, 
Heavy Oil s, Paraffin Engines, 

Pneumatic Hose Couplings. 
‘See Illustrated Advt., page 36, Aprii17. 2632 


AMSLER 
TESTING MAGHINES 


Send for catalogues to Sole Agents :— 


T. C. HOWDEN & CO., 


191, Corporation St., Birmingham. 


WELD IT! 


Consult— 

Preswell Engineering 
Co., Ltd., 
Preswell Works, Thornton Road, 
Makers and Contractors. 2782 Bradford. 


M.F.M.FURNACES 


GAS, OIL, COAL, on COKE FIRED. 


The MANCHESTER FURNACES Ltd. 
Ashton New Road, MANCHESTER. 























and Welder 


























France & Morsay 


Makers of every description of 


BRASS WORK 


used by 


MARINE ENGINEERS, - 


WHITEFIELD BRASSWORKS, 


GOVAN, GLASGOW. 





There is a Walker Belt for every drive, 
in all climates and conditions. 


Careful selection and perfection ob 
manufacture gives a length of life on the” 
pulleys which makes Walker's Belting” 
the most economical belting you cam 
buy. 


We are makers of ; 
every Engineering: 
: Requisite inleathers 
:—Laces, Washers 
in all shapes and; 
sizes, Pump, Hat 
Ram or U Leather 
Send for liste 


etc. 
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THE MOTION OF ELECTRICITY IN 
METALS. 


~ OnjMay 6 last, at the Institution of Mechanical 
Engineers, Dr. H. A. Lorentz, the famous Haarlem 
physicist, delivered the May lecture of the Institute 
of(Metals. He took as his subject “‘ The Motion of 
Electricity in Metals.” 

He said that physicists in picturing an electric 
current had always tended to consider it as com- 
parable to something material, such as the flow of 
water through a tube. Maxwell, it was true, 
whilst recognising the convenience of the analogy, 
observed that we had no evidence that the electric 


- urrent was really a current of a material substance, 


but other physicists either less cautious than 
Maxwell, or more anxious to understand what was 
really happening inside a conductor, had not 
' shrank from developing a truly material theory. 
According to their view, a metal contained in the 
interstices between its atoms one or two electric 
fluids, which, under the action of an electromotive 
force, were supposed to move forward against a 
resistance analogous to the wall friction of a water 
pipe. In the two-fluid form of the theory the 
atoms were regarded as small neutral particles, 
whilst in the one-fluid theory one of the electricities 
was supposed to be fixed to the atoms, giving them 
a definite charge, 
To-day, no physicist doubted that each atom 
consisted of a positively-charged nucleus surrounded 
by a guard of electrons, the number of which was 
equal to the atomic number of the element, being 
29, for copper, 26 for iron and 47 for silver. These 
“numbers represented also the net positive charge 
on the nucleus. Nearly the whole mass of a body 
was concentrated in these nuclei, which, in the solid 
state, occupied definite positions, the arrangement 
being perfectly regular over ranges much greater 
than the molecular distances.. Indeed, Dr. Rosen- 
hein had that morning shown him a single crystal 
_of aluminium in the shape of a long rod measuring 
about one square centimetre in section. In most 
_ cases, however, the crystals in metals were very 
minute, but each, nevertheless, contained millions 
and millions of atoms. The nuclei of these atoms 
formed the rigid framework of the metal, and hence 
& current must consist wholly of the. negative 
electrons. 

According to Bohr’s theory, the electrons of 
an atom were rotating round its nucleus at speeds 
which might be comparable with that of light. 
A model in which the electrons were static had also 
been proposed and had certain advantages from the 
chemical standpoint, but Bohr’s theory had had 
such a wonderful success in interpreting the lines 
of the spectrum that he thought it might safely 
be trusted to, although the theory of the motion 
had only been worked out completely in the case 
of the hydrogen atom with its single electron. As 
was well known, in astronomy the problem of the 
mutual gravitation of three bodies presented almost 
insuperable difficulties, and in the case of the heavier 
atoms there were not merely three, but dozens of 
bodies to be considered. The Bohr theory had, 
however, provided us even in these cases with 
& general picture of what was happening. 

The motions internal to the atoms were, thus, 
80 intense that the motions due to heat became, 
m comparison, merely a slight tremor, and the 
strongest electric current was probably only a com- 
paratively unimportant additional phenomenon. 

A simple relation could be found between the 
Strength of a current and the “mean velocity ” 
of the electrons, if we took into account all the 
electrons, whether free or bound. Thus we might 
Consider the case of a copper wire of one square 
millimetre in section, through which a current of 
‘One ampere was flowing. The number of atoms in 
# cubic centimetre of copper was 8-52 Xx 1088, 
| &ndas the copper atom had 29 electrons the corre- 
| Sponding number of electrons was 2-47 x 108, 
| The electronic charge being 1-59 x 10-# electro- 

Magnetic units, the total negative charge per 
 Sentimetre’ was 3-93 x 104. The strength of the 

ope measured in the same units, was 10, 
” _— we could work out that the mean velocity 

© electrons was 2-5 x 10-4 cm. per second. 

mean distance between the atoms was about 





2-3 x 10-8 cm., so that if all the electrons had 
the mean velocity found above, each would pass 
by many thousands of atoms per second. On the 
other hand, if the circuit was 10 cm. long, it would 
take the electrons 11 hours to go round it at this 
mean velocity. If, however, the current were 
carried solely by free electrons forming but a small 
fraction of the full number the time of transit 
would be correspondingly reduced. 

He did not wish to imply that the same electrons 
remained free for any considerable length of time. 
Whilst some were set free, it might be by collisions 
of the atoms with moving particles; or it might 
be by a kind of dissociation produced by heat, 
or, perhaps, by the radiation due to the transit of 
an atom from one to another of Bohr’s stationary 
states; other electrons were recaptured. Hence, 
if we could watch an individual negative particle 
we should probably see it moving for a short time, 
and then imprisoned for a while in an atom until 
again set free. Though all this was very com- 
plicated, yet it was not difficult to account for 
Ohm’s law, which followed naturally from the 
consideration that any current corresponded only 
to small changes in the states of atomic motion, 
and variations depending on small changes were 
always directly proportional to such small changes. 

Messrs. Tolman and Stewart had, the lecturer 
continued, proved by definite experiment that the 
current in metallic conduction was carried by the 
negative electrons. The principle employed might 
be made clear by a hydraulic analogy. Thus, if a 
tube in the form of a closed ring, filled with water, 
were suddenly set in rotation round its geometric 
axes, the water would at first lag behind and only 
gradually acquire the speed of the tube. Conversely, 
if the tube were suddenly stopped, the water would 
continue to flow on for some time. Its speed of 
motion could be calculated if we knew the wall 
friction. 

In the experiments of Tolman and Stewart the 
tube was represented by a wire and the water by 
the electrons in the wire. Any relative motion of 
the electrons to the wire constituted a current. The 
strength I of this current, due to the sudden stoppage 
of the motion of the conductor, could be calculated, 
and was given by the expression 


I = —.v 
re 


where / denoted the length of the wire, v its original 
velocity of motion, and r its resistance, whilst > 


was the mass of the carriers of the current divided 
by their charge. This ratio could be calculated from 
the above expression and proved to be identical 
with the value found in the case of the cathode rays. 
The observed direction of the current showed, 
moreover, that the carriers had a negative charge, 
and hence an electric current through a metal was 
really conveyed by the electrons. 

In Maxwell’s chapter on the “ Dynamical Theory 
of Electromagnetism ” (which would always remain 
remarkable for the way in which the general equa- 
tions of dynamics were applied to electromagnetic 
phenomena) that author had shown that the energy 
of the magnetic field was kinetic. This kinetic 
energy, Maxwell pointed out, might be conceived as 
made up in three parts, of which Ty represented the 
ordinary kinetic energy due to the mass of the 
conductor, T, that due to the electric currents taken 
by themselves, and Tm that due to the motion of 
the electricity relatively to the conductor. It was 
this third component which had been measured by 
Tolman and Stewart. Maxwell had himself tried to 
detect this effect, but his instruments were not 
sufficiently sensitive. 

Since the current was now proved to be carried by 
these electrons, it followed that the self-induction of 
a circuit calculated in the ordinary way required 
asmall correction. It would; in fact, be increased by 


the amount ¥ = 2 where N denoted the total num- 


ber of electrons in unit volume and @ the cross- 
section of the conductor, the other terms having 
the same significance as before. 

In 1880, Hertz had tried to detect this term, but 
could only find an upper limit, From Hertz’s data, 
the lecturer had been able to calculate that.in his 
copper wire the number of free electrons per cm’. 





must have been more than 2-2 x 10!® - This calcu- 
lation, he added, had been rendered difficult by 
Hertz’s use of arbitrary electric units, the present 
international standards being not then in general 
use. 

Twenty-five years ago Drude had founded a 
theory of metallic conduction for heat and electri- 
city on the hypothesis that the free electrons 
had their share in the thermal agitation, and that 
the mean translational kinetic energy acquired by 
each was the same as that of an ordinary molecule at 
the same absolute temperature, which was equal to 
+ T, where & was Boltzmann’s constant. 

In deducing Drude’s result it was unnecessary to 
make any special assumption as to the mutual action 
of an electron and of an atom near which it came. 

Suppose that at a certain instant of time there 
were N free electrons with a mean velocity w. Their 
encounters with the atoms would tend to reduce this 
velocity by an amount of, say, dw in the time df. 
Then, since the progressive motion w constituted 
only a slight departure from the natural state, it 
was justifiable to assume that the decrement dw 
was directly proportional to w, and it was also 
proportional to dt. We could thus form the equation 
dw = awdt, where a was some coefficient. Integrat- 
ing this expression we got 4 


r wie rwore *! OF ¥ 





where wp represented the velocity at the time 
t=0. This velocity w, might be regarded as 
acquired through the action of an electric force E 
acting throughout an infinite time prior to the 
time ¢= 0. If unimpeded, such a force would in 
unit time give an electron the velocity “F. Actually, 


it only acted unimpeded by encounters for a very 
small time dr, say, and thus the velocity acquired at 
some time r anterior to t= 0 was ‘<< dr. Of this 
velocity the amount remaining at the time ¢ = 0 
would (from the formula just found for w) be 

eE oie 

™ 


Hence, the average velocity at the time fy would be 


- _ér 
wo = FT e dr=°* 
m a 
0 


The current carried would therefore be Ne. x . ce 
and the coefficient of conductivity was accordingly 
given by 

Ne? 


am 


c= 


To determine the value of @ it might be noted 
that the velocity.of an electron at any instant was 
what it would acquire during the average interval 
between successive encounters with atoms. This 


‘ 


average time was 2 where / denoted the “ mean 


free path ” of the electron, and u the properly chosen 
mean velocity due to the heat’ motion. We thus 
got 

20 2 Ee 


Ee 
ia ey See aes 
u ma 


wo ~ 


de and Drude’s expression became 
N el 
“2mu 


Drude had made a further step by assuming 
that the conduction of heat was due to kinetic 
energy carried by the electrons from a place of 
higher to one of lower temperature. On this 
assumption he found that the coefficient of thermal 
conductivity « depended on J and N in the same 
was as did the electrical conductivity 7. Hence 
these terms disappeared from the ratio, which he 
found to be given by the expression 


Kw3 (= sy 
o =) 


where as before ook denoted the average kinetic 


energy of the atom of a monatomic gas at the 
absolute. temperature T. The value of k was 
known to be about 1°37 x 10-16, whilst e was 


so that 1. 
a 
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1-59 x 10-®, Substituting these values, and taking 
T as equivalent to 18 deg. C., we got 


E . 648 x 108 
oC 


The observed value for silver was 686 x 108. 

This comparison indicated that there must be 
a good deal of truth in Drude’s hypothesis, which, 
however, failed to account for the observed specific 
heat of metals, which at ordinary temperatures 
agreed with the view that the atoms has 6 deg. 
of freedom. On Drude’s theory each electron 
would absorb heat corresponding to these degrees 
of freedom, and the specific heat of copper, for 
example, should thus be about 15 times the observed 
value if all the electrons were free, whilst if, on 
the other hand, only a small fraction were assumed 
to be free, the free path as then calculated became 
impossibly great. 

It was necessary, therefore, to abandon the 
attempt to define « in terms of the actual free 
path, but we might as an alternative take / as 
implying not the mean distance travelled between 
successive encounters, but as the distance in 


which a mean velocity would fall to Pa of its 


original value. This change would not affect 
Drude’s formula for the ratio of the two conduct- 
ivities, Modification would, however, perhaps be 
required at very low temperatures where even in 
the case of atoms the theory of equi-partition of 
energy failed to hold good. 

In conclusion, Professor Lorentz next discussed 
the experiments of Kamerlingh Omnes, which 
showed that several metals completely, or almost 
completely, lost their resistance when cooled below 
a certain temperature, which was 4-2 deg. absolute 
in the case of mercury, 3 deg. absolute for tin, 
and 7-3 deg. absolute for lead. Below these 
temperatures currents could persist in these metals 
for hours or days, and they might be regarded 
as perfect conductors, In his latest experiments 
Professor Omnes had obtained results which 
indicated that even in this super-conductive 
condition the electrons were not wholly free. It 
seemed as if there were definite paths along which, 
only, could they move without encountering resist- 
ance, but that they could not freely move sideways. 
In the experiments in question a magnetic field 
was established across one diameter of a sphere 
of the metal under test. This was done at ordinary 
temperatures with the result that the transient 
current produced at the outset was quickly 
destroyed by the resistance, but the magnetic 
field remained. The sphere was then cooled to 
bring it into the super-conductive condition, and 
whilst in this state a second and additional magnetic 
field was established, the direction of which made 
an angle with that of the original field. The 
currents induced by this new field persisted, since 
the metal was super-conductive and theory showed 
that had the electrons been free these currents 
should have experienced a motion of precession 
about the axis of the original magnetic field. No 
such phenomenon was, however, detectable. This 
might be accounted for as above suggested, but 
it was very evident that super-conductivity was 
well worth further close and careful examination. 





THE PHYSICS OF RUBBER TYRE 
MANUFACTURE. 

THe predominant position that physics now 
occupies in technical science is due to recogni- 
tion of the fact that physical conditions, such 
as the state of aggregation, surface development, 
size of particles, temperature, pressure, &c., are 
at least as important factors in many reactions 
and durability problems as is the chemical com- 
position. The physics of rubber were studied 
before chemists began to understand the material, 
but the chemistry of rubber might now be regarded 
as cleared up to a certain extent, if it were 
not that chemistry so far fails to account for the 
characteristic properties of rubber. The wise 


rubber manufacturer has therefore added physicists 
to his research staff of chemists, and they find plenty 
of problems to attack and much matter for co- 
operative effort and for discussion. 


In his lecture 


on “ Physics in the Rubber Industry, with Special 
Reference to Tyre Manufacture,” delivered on 
April 29—the eighth Institute of Physics lecture on 
Physics in Industry—Dr. Walter Makower was 
severely practical and addressed himself more to 
the business man than to the physicist and limited 
himself to the tyre problems which had confronted 
him in the works of the Dunlop Rubber Company, 

The raw rubber which the manufacturer receives 
varies much with the origin, such conditions as 
soil, climate, age of the tree, method of coagula- 
tion adopted, transport’ conditions, affecting it 
considerably. Much has*been done to secure 
greater uniformity; but progress in that direc- 
tion is slow. The variability of the raw material 
would not much matter, Dr. Makower remarked, 
if the manufacturer could rely on suitable tests. 
Until recently, however, rubber had largely been 
graded by colour. For smooth working in the 
factory, hardness was one of the most important 
qualities. When the rubber was too hard, great 
difficulties were experienced in extruding in the 
preparation of the tyre treads, solid tyres or inner 
tubes, and in topping or frictioning rubber on 
the cotton fabrics forming the walls of pneu- 
matic tyres. Damage done to the fabric in these 
operations was fatal. When the rubber was too 
soft, on the other hand, the final product suffered. 
Hardness used to be estimated by the touch or by a 
biting test. What was wanted was measurement 
of the viscosity, and that was done in the Dunlop 
works by forcing the rubber at 80 deg. C., when it 
was relatively soft, through the orifice of a ‘‘ plasto- 
meter.” A cylinder containing the material was 
immersed in a water bath, maintenance of constant 
temperature being essential. When the viscosity 
(reciprocal of plasticity) was plotted against the time 
the rubber had been milled or masticated, one 
rubber might give three times the value of another. 
As the temperature of mastication was lowered 
from 100 deg. to 75 deg. C., the weight of rubber 
masticated per minute went up from 2-0 to 5-65 Ib. ; 
during- the mastication the rubber should therefore 
be kept as cool as possible on the rolls, After 
mastication the rubber gradually regained some of 
its hardness by “ maturing”—a term indicative 
of our ignorance of what took place. The plasto- 
meter showed that a rubber would become by 
maturing as hard in 30 hours at 134 deg. F. as it 
became in 300 hours at 60 deg. F. Rubber shouk 
evidently be stored cool to remain soft. The sub- 
sequent extruding and calendering again demanded 
constant temperature. The temperature used to 
be judged by touch or by mercury contact thermo- 
meters ; thermocouplers had only been introduced 
into rubber works by the physicists. 

The incorporation in the rubber, after milling, of 
the sulphur and compounding drugs was con- 
trolled by mechanical tests. Dr. Makower’s stress- 
strain curves, in. which elongation was plotted 
against load; showed how the rapid rise, almost to 
a maximum, of the elongation of a pure rubber for 
an inner tube was retarded and decreased by the 
compounding agents. The hardness, resistance to 
abrasion, hysteresis losses and resistance to fatigue 
of the final product depended as much upon the 
physical state, size of particles, &c., of the drug 
as upon its composition. . Thus, two materials 
as similar as lamp black and gas black behaved 
very differently in solid tyres ; but our knowledge 
of these_matters was largely empirical. Vulcanisa- 
tion (also called “curing ’’), t.e., the reaction be- 
tween the sulphur and the rubber, set in about 
115 deg. C., and accelerated rapidly with rising 
temperature. Articles to be cured were placed 
in pans heated by high-pressure steam. . With 
bulky goods like tyres there was great danger of 
overouring the outside before the heat reached the 
inside. Very slow heating would take much time, 
and in this instance time was literally money. The 
amounts of sulphur and accelerators added were 
therefore adjusted to the requirements, and for 
that purpose the rate of the temperature penetra- 
tion into the tyre and the temperature distribution 
had first to be determined. Within the last two 
years this had been accomplished with the aid of 
thermocouples by D. F. Cranor in America and 
by A. A. Perks and R. W. Griffiths, of the 


and eight-ply covers promised to revolutionise 
vulcanisation. 

Passing to the design and balance of a tyre, 
Dr. Makower pointed out that the tyre consisted 
of a cotton casing, the plies of which were held 
together with rubber, surrounded by the outside 
rubber tread and side-walls, and the intermediate 
mixes which serve to attach the hard outside to 
the case and to protect it; there were additional 
structures, such as beads for holding the tyre on 
the rim. . In service, the cotton, which was now 
generally applied in the. form of cords, was apt 
to fail by fatigue under the repeated bending of 
the case-walls. All the parts should be made so 
as to fail simultaneously owing to abrasion, loss of 
internal adhesion, &c, but it. was customary to let 
the tread wear away before other elements failed— 
a psychological rather than a physical consideration ; 
people seemed to be ready to admit that the tread 
might wear through. Balance of the parts could 
be secured by physical tests; but the methods 
applied had too closely followed the analogy of metal 
testing. The properties of the cords had to be 
adjusted to their position in the ply, which was 
stretched on the outside and compressed on the 
inside. The cotton was tested at the Dunlop works 
in machines in which the threads were bent by 
passing over rollers, and had to raise and lower 
weights in harmonious motion ;' owing to the 
variability of the cotton, hundreds of threads 
had to be submitted to this fatigue test. There 
was no standard test for the fatigue value of the 
insulating rubbers, which were placed between the 
plies to ‘prevent their rubbing on each other. One 
might build up membranes of alternate layers of 
cord and of the insulation, stretch the membranes 
over drums charged with compressed air and then 
tap them with a rounded tool ; but a visual method 
would be required to indicate incipient breakdown. 

The wear of the rubber depended greatly upon 
the conditions of service and road, the skill of the 
driver, the weight and steadiness of the car, &c., 
and the .many laboratory methods of testing 
in use would put the tyres into almost any 
order of merit. Dr. Makower considered that 
the adjustment of the slip between the rubber 
and the abrading surface was the characteristic 
feature representing road wear ; plotting rate of 
abrasion against slip, he found that with small 
sip there was very little abrasion, but that 

ith increasing slip the abrasion grew rapidly. 
As regards hysteresis, it should be borne in mind 
that the very object of providing a tyre, for shock 
absorption, implied the existence of damping forces. 
It was futile to design car and tyre separately ; 
careful adjustment between springs and tyres was 
needed, and the whole question of the function of 
tyre equipment had been proved to admit of mathe- 
matical treatment in a paper -which A. Healey had 
brought before the Institution of Automobile 
Engineers last winter.* Hysteresis tests of the 
rubber and the cotton composing the tyre walls had 
often been made at slow speeds, whilst the actual 
deformations in the tyre might take place at the 
rate of 50 cycles persecond. To satisfy road service 
conditions the specimen should be subjected to the 
impact of.a heavy pendulum of adjustable mass and 
impact duration. The observations might be 
checked by inserting thermocouples into the tyre 
rotating on a machine ;. the difficulty of bringing 
out the leads of the rotating couples might be over- 
come with the aid of slip rings. 

Many problems, such as the storing of goods to 
obviate their deterioration with age, could only be 
solved by co-operative effort. For preservation 1D 
hot climates some compounded materials were 
mixed with a ‘small percentage of paraffin wax 
which, exuding out, formed a protective film. The 
deterioration seemed largely to be an oxidation 
effect, and accelerated ageing tests were now made 
in oxygen and ultra-violet light at 70 deg. ©. ; = 
dangerous region of the spectrum was not ye 
well determined. : 

Trouble in so complicated a production as a tyre 
might arise from many causes, and a failure co 
not always be tracked down by inquiries im t mi 
various departments of the works, or finally 
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Dunlop Company, whose researches, on four-ply 





* ENGINEERING, December 12, 1924, page 805. 
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BOILER HOUSE; LITTLETON RESERVOIR. 


MR. H. E. STILGOE, M.INST.C.E., ENGINEER. 


Fie. 26. Graviry-Bucket Conveyor Over Coat BuNnKERS. 


Fie. 27. 


INTERIOR OF BorLER Room. 


disposed of temporarily by calling upon the physicist 
to devise some test. While urging harmonious co- 
operation of management and research staff and 
the appointment of a scientific man of high attain- 
ment on the board of influential corporations, Dr. 
Makower quite admitted that some managers had 
good reasons not to be impressed by the records of 
measurements made apparently for the sake of 
measuring. 





THE LITTLETON RESERVOIR OF THE 
METROPOLITAN WATER BOARD. 


(Continued from page 596.) 


Brrore describing the equipment of the pumping 
station, it may be of interest to explain the cir- 
cumstances which led to the adoption of the par- 
ticular type of plant which has now been installed. 
The service to be performed was of a nature per- 
mitting the employment of various types of plant, 
and as the unavoidably low load factor set an 
economic limit to the allowable capital expenditure, 
the specification issued by the Board’s Chief Engineer 
was drafted so as to permit each manufacturer to 
tender for the type of plant he could offer most 
advantageously, The units were required to} be 
not less than four and not more than six in number, 
and the overall fuel consumption per pump horse- 
power was required to be guaranteed under penalty. 

To guide prospective tenderers, the probable aver- 
age continuous pump horse-power, the estimated 
cost of bituminous coal, of anthracite beans, and 
of fuel oil, having calorific values of 11,000 B.Th.U., 
13,500 B.Th.U., and 19,000 B.Th.U. per pound, 
respectively, were given, and the cost of buildings 
per cubic foot, wages rates, capital and depreciation 
charges, and expected life of various classes of 
machinery were stated in the specification; cer- 
tain constants to be used in estimating the total cost 
of fuel were also prescribed. Thus, for example, the 
total coal consumption for a steam-driven plant 
was to be taken as 10 per cent. above the tenderer’s 
guaranteed consumption per pump horse-power, 
with the addition of 0-8 ton per 24 hours. As the 
contract was to be awarded on the basis of the 
lowest annual overall charges, as calculated from 
the contractor’s price, fuel consumption and data 
mentioned above, the specification attracted con- 
siderable competition, numerous tenders being 
received from Continental, as well as from British, 
manufacturers for pumps driven by Diesel engines, 
gas engines, steam turbines and reciprocating steam 
engines, and it is particularly satisfactory that, in 
these circumstances, the Board were able to award 
the contract to Messrs. Worthington-Simpson, 
Limited, of London and Newark. Included in the 
specification were drawings of two acceptable general 
arrangements, one for Diesel engines driving centri- 
fugal pumps, and one for four Uniflow engines 
arranged en échelon driving similar pumps, the 
successful tenderer adopting the latter arrangement, 
as illustrated in Fig. 23, on Plate XL, published with 
our last issue. 

The combined capacity of the four pumping 
sets ranges from 343,000,000 gallons per 24 hours 
against a head of 30 ft., to 250,000,000 gallons 
against a head of 46 ft., the revolutions at these 
heads being 125 and 140 per minute, respectively. 
The pump horse-power of each unit is approxi- 
mately 600, or 2,400 in all, the maximum guaran- 
teed pump efficiency being 81 per cent. and the 
guaranteed overall coal consumption per pump 
horse-power per hour, on a 24 hours trial, being 
1-85 lb. of bituminous nuts with a calorific value 
of 11,000 B.Th.U. per pound. The steam pressure 
is 200 lb. per square inch and the superheat 200 
deg. F. 

In describing the general arrangement of the 
pumping station in our previous article, we referred 
briefly to the method of handling the coal and ashes. 
The coal, it will be remembered, is delivered by 
motor lorries and dumped into a hopper located as 
shown in Fig. 23, on Plate XL, published with our 
last issue, whence it is raised and dumped into any 
one of the five bunkers constructed over the firing 
floor of the boiler room by’ means of a gravity- 
bucket conveyor. This conveyor, which was sup- 
plied by the Hepburn Conveyor Company, of Wake- 





field, has a capacity of 20 tons per hour and is 
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BOILER-HOUSE EQUIPMENT; LITTLETON RESERVOIR PUMPING STATION. 
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the governor rotates a horizontal shaft, on each 
end of which is mountec a cam engaging with a 
trigger operated by the valve rod. A projection 
on the trigger engages with a hardened-steel plate 
on the end of a bell-crank iever which operates 
the valve spindle, and the valve is released early 
or late in the stroke according to the position of the 
trigger as controlled by the governor. 

The cylinder itself is not steam jacketted, but 
jackets are provided in the end covers, and these 
are adequately drained. Provision is also made in 
the end covers for increasing the clearance space 
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so as to reduce the compression when starting 
up, the connections between the cylinder and the 
additional clearance spaces being controlled by 
hand-operated by-pass valves, The design of the 
piston, piston rod, crosshead and guides, and the 
connecting rod are clearly shown in Fig. 36, and 
it will also be noticed from the illustrations that the 
working parts are completely enclosed. The crank- 
shaft, which is 14 in. in diameter at the journals, 
is carried in two main bearings on the bed- 
plate, with an additional pedestal bearing on the 
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diameter, and weighs 8-3 tous. Mechanical lubri- 
cation is provided for the cylinder and piston, and 
for the working parts of the steam admission 
valves, while the main bearings are continuously 
supplied with oil from gravity tanks located under 
the roof of the engine-room, These tanks are 
supplied by a pump drawing from cooling and 
screening tanks in the basement, in which tanks 
the oil is collected after passing through the 
bearings. 

Each engine exhausts into its own surface- 


outer side of the flywheel, which is 11 ft. in/ condenser which is located in the basement under 
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the engine room, as shown in Figs. 35 and 37. 
The condenser, designed to give a 28-in. vacuum 
under normal working conditions, has 900 sq. ft. 
of cooling surface, and the necessary circulating 
water is supplied to it from the main delivery 
pipe, the water returning to the suction culvert 
after passing through the condenser. Dotted lines 
in Fig. 37 show the pipe connection from the 
delivery pipe, and also indicate the valve by which 
the flow can: be controlled from the engine-room 
floor level. A dial thermometer is fitted in the 
circulating-water outlet connection from the con- 
denser so that the attendant can regulate the 
flow in accordance with the temperature.’ The 
air pump is driven from the engine crankshaft, 
as shown in Figs. 35 and 37, the crank and 
connecting rod being enclosed in a cast-iron 
casing. A small force pump, combined with the 
air pump, delivers the’ condensate to filters 
located outside the building, and these filters, 
which are composed of ashes, serve to remove 
the oil before the water is returned to the feed 
pumps. Make-up feed is passed through an 
evaporator, and this, together with the filtered 
condensate, is measured by a Lea V-notch recorder 
before being pumped through the economisers into 
the boilers. It should also be mentioned that the 
exhaust from the feed pumps, stoker engines, and 
electric-generating sets is also utilised for feed 
heating by being passed through a heater in the 
main feed pipe. 

The connection between the engine and pump 
shafts is made by a Wellman-Bibby flexible coupling, 
part of which is shown in position on the left of 
Fig. 42; the coupling is also shown in section on 
the left of Fig. 45. The general arrangement of 
the pumps can be followed from Fig. 37, on 
Plate XLIII, while a good idea of their dimensions 
is given by Figs. 43 and 44, on page 630, which show 
them erected in Messrs. Worthington-Simpson’s 
Newark works. The impeller is of cast iron, 88 in. 
in diameter, its design being illustrated in Figs. 45 
and 46. To balance the thrust on the impeller, 
suction connections are made on both sides of the 
casing, these connections each being 36 in. in dia- 
meter. Any residual thrust is taken on a Michell 
thrust bearing provided on the outer end of the 
shaft, as shown on. the right of Fig. 45. Cast-iron 
flanged bends lead down, as shown in Fig. 37, on 
Plate XLIII, to a breeches piece which is connected 
to the riveted steel reducing bend embedded in the 
concrete of the suction culvert, as mentioned on 
page 595 ante. No foot valves are fitted in the 
suction connections, the pumps being charged by 
steam ejectors, one of which is shown in Fig. 37. 
The pump shaft, which is 10 in. in diameter, passes 
through packed glands in the casing forming the 
suction connections, and is supported in ring-oiled 
bearings at each end. Details of the glands and 
bearings are given in Fig. 45, which also shows the 
gun-metal bushes provided in the glands and stuffing- 
box necks. Sealing water for the glands is taken 
from the delivery side of the pumps, being passed 
through duplex filter boxes on its way to the glands 
in order to remove any grit or other solid matter. 

It will be seen from the illustrations that the pump 
casing is divided on the horizontal centre line, the 
upper and lower portions being connected by bolts 
passing through heavy flanges, so that, by removing 
the upper portion, the shaft and impeller can be 
lifted out when necessary for examination or repair. 
Bronze rings are also fitted in that part of the casing 
in which the eye of the impeller revolves and these 
Tings can be readily replaced when worn, so as to 
maintain the efficiency of the pump, As shown in 
Fig. 46, the casing is designed to form a volute 
diffusion chamber to which a delivery connection 
48 in. in diameter is made at the bottom, the 
delivery pipe passing out between the two suction 
connections as shown in Fig. 37. 

Electrically-operated sluice valves are fitted on 
the delivery pipes in the engine-room basement, the 
valves being controlled from the engine-room floor 
eng and, by means of tapering pieces, the outlets 
rom these valves are connected to the four 60-in. 
Tiveted-steel mains which are carried over the 
embankment to deliver the water into the reservoir. 
a Aap. connections and the horizontal portions 

e delivery mains can be seen in Fig. 38, on 





Plate XLIV, which has been reproduced from a 
photograph of the site of the pumping station taken 
at the end of September, 1923. The suction chamber 
and the intake channel are also visible in the back- 
ground of this illustration. The general arrange- 
ment of the pipes, however, is most clearly shown 
in Fig. 11 on page 596 ante. To prevent reversed 
flow due to syphonage in the event of the pump 
being stopped before the delivery valve is closed, 
reflux valves, designed to offer the minimum resist- 
ance to the normal flow of the water, have been fitted 
in each delivery main near the foot of the embank- 
ment of the reservoir, where the mains are dipped 
to pass under a small stream known as the River 
Ash, the course of which was diverted during the 
construction of the reservoir, as indicated in the 
plan, Fig. 1, on page 593, ante. 

The 60-in. mains passing over the embankment 
are supported on a structure consisting of mass con- 
crete arches and piers built on each side of the 
puddle core and extending across the width of the 
embankment, the mains lying in concrete saddles 
formed above the arches. This part of the work was 
described in detail on page 419 of our issue of Octo- 
ber 6, 1922, and a section and plan of the concrete 
construction, mains, and of the forebay of concrete 
slabs over which the water is delivered into the 
reservoir, will be found on Plate XXXII published 
with that issue, to which we must refer our readers 
for full particulars. We may mention, however, 
that an ornamental masonry embayment, of Forest 
of Dean stone, has been constructed on the water 
side of the embankment since the drawings above 
referred to were made, and this is shown in the photo- 
graph reproduced in Fig. 39 on Plate XLIV which 
accompanies this issue. Manholes in the floor of 
this embayment, and visible in Fig. 38 on Plate 
XLIV ‘give access to valves controlling connections 
to the delivery mains provided as a further means 
of preventing back flow from the reservoir due 
to syphonage when any pump is out of service. 
Connections are also made at this point to ex- 
hausters in the pumping station, so that the 
air collecting in the mains can be extracted and 
the static head against which it is necessary for 
the pumps to start is thus reduced to the difference 
in level between 'the water in the reservoir and 
that in the intake channel. To prevent the free 
access of air to the mains when the reservoir is 
empty, their lower ends are kept submerged by 
means of a concrete weir which, together with the 
side walls leading to the apron, forms a rectangular 
basin 50 ft. wide, 30 ft. long and 8 ft. deep. 
The weir can be seen in the foreground of Fig. 39, 
and although the lower ends of the mains appear 
in this illustration to be at a higher level than 
the crest of the weir, such is not actually the case. 
The weir also serves to distribute the flow uniformly 
over the whole width of the bay, whilst an 
upward curvature at the base throws the water 
upwards, breaking the velocity of flow on to 
the tailbay apron, which extends over the bed 
of the reservoir for a distance of 206 ft. from the 
toe of the dam, gradually increasing in width 
from 50 ft. to 155 ft. 74 in. 

The outlet works are situated at the north-eastern 
corner of the reservoir near Ashford Common, and, 
as previously stated, they consist mainly of a con- 
crete tower constructed in the bed of the reservoir 
and connected by a tunnel to a concrete shaft located 
in the material of the embankment outside the 
puddle core. This part of the work was described 
very fully on page 481 of our 114th volume, where 
plans and sections illustrating the design will be 
found, but it is desirable to refer briefly to its general 
character in order to render our present account of 
the whole undertaking reasonably complete. The 
bed of the reservoir in front of the outlet tower is 
protected by a forebay, which is roughly rectangular 
in plan, measuring 240 ft. by 145 ft. over all and 
being composed of concrete slabs laid to form a hori- 
zontal floor with sides set to a slope of 3to 1. Its 
form will be understood on reference to Fig. 40 on 
Plate XLIV, which shows the work at an advanced 
stage of construction, while the appearance of the 
whole outlet works, as finally cempleted, is well 
shown in Fig. 41. The outlet tower, the axis of 
which is at a distance of 136 ft. 6 in. from the centre 
line of the puddle core, is octagonal in plan, the 








sides being formed with recesses in which single- 
faced sluices measuring 5 ft. by 6 ft. are fitted. 
There are seven of these sluices, the sills of which 
range in depth from 41 ft. to 12 ft. from the water 
level when the reservoir is completely filled; the 
depth of water is then 43 ft. above the floor of the 
forebay. A float water-level gauge is provided in 
the outlet tower. the float rising and falling in a 
pipe to which the water gains access through 
holes near the bottom. 

The sluices are operated by hand gearing from 
the top of the tower, the lower two tiers of 
sluices having change-speed gearing in two stages, 
ahd the water, which enters the outlet tower 
when the sluices are opened, flows through the 
tunnel to the outer shaft and, rising in this, leaves 
through two reinforced-concrete conduits 8 ft. in 
diameter. The inlets to the latter are controlled 
by single-faced sluices, the hand-operating gear for 
which can be seen on the extreme right of 
Fig. 41. This illustration also shows the bridge 
which gives access to the outlet tower. The 
bridge, it may be mentioned, as well as the 
upper part of the outlet tower, is faced with 
masonry of Forest of Dean stone, which has a 
pleasing appearance combined with excellent 
weather-resisting properties. It will also be noticed 
from Fig. 41 that the pitching of the reservoir 
embankment has been partially completed in the 
neighbourhood of the outlet works, although, as 
previously stated, this work will not be carried out 
generally until the earth of which the embankments 
are formed has become thoroughly consolidated. 


(To be continued.) 





THE GAUGING OF RIVERS AND 
TIDAL CURRENTS. 
(Concluded from page 600.) 

THE actual process of applying these arrange- 
ments to determine the discharge of a river is 
illustrated in Fig. 7. It will be remembered that 
for a constant bed the total discharge of a large 
river with natural flow can be expressed as a 
function of the water level or stage of the river. 
If, in fact, for various heights of the water level 
the elementary discharges at various depths on a 
vertical line are measured by current meters, a 
curve—the vertical velocity curve—can be drawn 
connecting the velocity of the stream at given 
depths (calculated from the meter revolutions) 
with the depth; the area of each curve gives the 
discharge past the vertical. element to which it 
refers, and if these rates of discharge are plotted on 
their respective verticals, the area of a curve 
drawn through their extremities will represent the 
total discharge past the cross-section. In Fig. 7 
the cross-section is plotted in the upper part of the 
diagram, with the vertical velocity curves below, 
numbered from the left bank. The discharge 
curve plotted above the cross-section represents at 
each point the rate of discharge, and its area gives 
the total discharge. 

These total discharges plotted against water 
levels give the stage discharge curves; Fig. 8 
shows such a curve plotted from the measurements 
taken at Bewdley, and Fig. 9 from those taken at 
Burgage Bridge. The report draws attention to 
certain peculiarities in these curves, and its comments 
illustrate the manner in which the results of the 
method may be interpreted. The Bewdley points 
are seen to fall fairly closely on two curves, one 
indicating a much higher discharge for given gauge 
readings than the other. The dates of the measure- 
ments represented by the points on the lower curve 
show that they were all made in summer or autumn, 
while with four exceptions, which occurred in the 
autumn of 1923, the measurements of which the 
plots fall on the higher curve were made in spring. 
It appears therefore the Severn in the district in 
question has two stage-discharge curves; and an 
examination of the circumstances of-the river has 
led to the conclusion that these are determined by 
the presence or absence of weeds, which have a 
notable effect in decreasing the area of the cross 
section and increasing its roughness, the high dis- 
charge curve representing flow when the channel is 
clear, and the low discharge curve when the channel 
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is encumbered with weeds. This hypothesis is sup- 
ported by the natural history of the river. Weeds 
decay in winter and, with the débris, are broken 
up and scoured away by the winter floods, leaving a 
clear channel for the spring measurements. On the 
other hand, the low water and favourable tempera- 
ture of May and June promote the growth of weeds, 
and continues until they reach the maximum 
of weed growth, which seems to correspond to the 
minimum discharge. This condition continues, and 
the lower stage-discharge curve represents the dis- 
charge, until floods come and sweep away the weeds. 
The epochs in this cycle will, of course, fall at diffe- 
rent times in different years ; and it is noted that in 
1923 early floods occurred in September, which 
cleared the channel, causing the measurements 
taken in that autumn to fall on the higher discharge 





wt 7. RESULTS OF A CURRENT METER GAUGING. 


conditions of turbulent flow shows the considerable 
irregularity produced in the measurements of both 
the Price and the propeller type instruments, the 
Price reading erratically high and the propeller 
type erratically low. The report suggests that if 
duplicate measurements by a Price and a propeller 
type meter differ by more than 2 per cent., a fresh 
section of river should be chosen. If this is im- 
possible, a screw meter with cylindrical guard ring, 
like the Stoppani, should be used. 

The experience of the Severn conditions, which are 
typical of those of many rivers in the United King- 
dom, shows that the use of stage-discharge curves 
may be misleading without sufficiently frequent 
observations to allow changes in conditions to be 
followed, and some judgment in taking account of 
them, With many other streams the method is not 
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curve, as in factthey did. The clear channel curve 
does not, it will be seen, extend to very low dis- 
charges. This may be due partly to lack of obser- 
vations ; but the report points out that such dis- 
charges only occur in the summer, and therefore 
probably never under clear channel conditions. The 
effect, on the other hand, of weed growth when dis- 
charges are high has not been determined, but it is 
pointed out that in high flows weeds can only affect 
a small portion of the section and would, moreover, 
probably lie closer to the ground under the action 
of the more rapidly moving water. It is therefore 
estimated that they would make no practical diffe- 
rence to the discharge when it exceeds about 4,000 
cuseos, Accordingly the discharge past the Severn 
section is represented by the high discharge curve 
after the first severe autumn floods, by the low 
discharge during the summer, and by transitional 
values in May or June. 

At Burgage Bridge only one stage-discharge 
curve exists, the flow being controlled by a fairly 
regularly shaped submerged weir formed by the 
bag concrete floor between the arches of the bridge. 
It will be seen that the discrepancies between 
individual measurements and the mean curve are 
larger than on the Severn, in two instances being as 
high as — 13 and + 11-3 per cent. respectively. 
Both these observations are said to have been carried 
out. under severe weather conditions ; but the dis- 
crepancies are due at least in part to the shallowness 
of the river (mean depth, 2-5 ft., as against 8 ft. 
for the Severn at Bewdley), which causes errors in 
. sounding to have a more serious effect on the accu- 
racy of the measurement. 
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only open to this objection, but is actually inapplic- 
able. These streams include small streams and 
mountain torrents, with rough and changeable beds 
and irregular flow, many of which may be of con- 
siderable importance both for power and for 
domestic supplies, and the considerable class of 
rivers and streams that are controlled artificially by 
mills or other works, in which the gauge height is 
no measure in itself of the discharge. For measur- 
ing the discharge of such streams, which would 
probably be the first business of a hydrometric 
survey, the most convenient method usually involves 
some form of weir ; that is to say, some obstruction 
of regular section placed across the channel of a 
stream, so that the entire discharge flows over it. 
The report contains an account of the principal 
types of weir and of the empirical formule that 
express the discharge in terms of the head on the 
weir. Calibration by measurements on scale 


models, checked by full-size measurements of flow 
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An examination of the results obtained under 


with current meters to verify the assumptions 


made in computing the total flow from special weirs 
and sluices, or from existing weirs and sluices 
made for the control of streams, can also be used for 
measurement. Where a weir can or has to be put 
in specially, the type recommended is a sharp-edged 
weir without side contractions ; that is to say, one 
in which the nappe or falling water touches only 
the sides and not the upper part of the downstream 
face of the dam. Fig. 10 shows a suitable general 
arrangement for a weir of this type. The crest js 
formed by a brass strip inserted in a steel angle, 
which has }-in. holding-down bolts in 1-in. holes 
to allow for the final adjustment of the position of 
the crest. Some other 1-in. holes are drilled in the 
lower leg of the angle for grouting. The top of the 
crest and the face of the angle are planed smooth, 
flat, and at right angles. The front of the dam must 
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be made vertical, and the front of the crest set 
exactly in the same line. The gap between the top 
of the dam and the angle—usually about } in.—is 
pointed with cement, and the space beneath the 
angle grouted up. ir holes are set in the side walls 
below crest level on the downstream side of the 
weir, to prevent the air between the nappe and the 
face of the dam from being exhausted, and the nappe 
from consequently touching. the face and thus 
increasing the discharge, and care must be taken 
to prevent these holes from becoming choked. The 
crest is erected on a timber or concrete wall, which 
must not project downstream far enough to inter- 
fere with the nappe at low flows. The side walls 
must be truly vertical and at right angles to the 
crest, extending upstream to a length of at least 
six times and downstream to at least twice the 
maximum head. It should not be used for heads 
below 0-5 ft., at which the formule cease to be 
trustworthy, but as, normally, a weir cannot be 
constructed with such a head at minimum flow and 
still be able to pass the flood discharge, two weirs are 
often used, one for the low flows, and one with its 
crest at a higher level for the floods. Where possible, 
the crest should be at such a height as prevents it 
from ever being submerged by the tail water, so as t0 
avoid the need for observations of the tail water level 
and the use of submerged-weir formule. Recorders, 
in some form of gauge well, are usually desirable 
for weirs on small streams; the measurement 
should be made upstream at a distance greater than 
three times the maximum head. Measures must 

taken periodically for correcting the discharge curve 
of the weir where silting has occurred, and generally 
for inspecting the stability of the weir structure, the 
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condition of the crest, and the relation of the level 
of the crest to the zero of the scale or recorder, 
referred to an Ordnance or special Bench Mark some 
distance from the weir. 

The limit of accuracy that can reasonably be 
sought in weirs for stream gauging is put in the 
report at about 2 per cent., having regard to the 
acouracy obtainable in measuring such factors as 
the head and the velocity of approach. This 
accuracy can be attained for heads not lower than 
0-5 ft. ; and for gauging small or mountain streams 
or waters under artificial control, weirs will have 
to be used in any survey. Such accuracy, however, 
is quite insufficient for purposes such as tests of 
water turbines and pumps, and even for the 
measurement of filtered water, and the report 
urges that for these important purposes further 
experiments should be undertaken to raise the 
accuracy attainable by the use of weirs, especially 
with heads up to about -1-0 ft., where the greatest 
uncertainty exists at present. 





THE IRON AND STEEL INSTITUTE. 
' (Concluded from page 598.) 


CoNTINUING our Report of the recent meeting of 
this Institute we have now to deal with the 
proceedings of Friday, the 8th inst. 


TEMPER-BRITTLENESS, 


The first paper taken was by Dr. R. H. Greaves 
and Mr. J. A. Jones, entitled “Temper Brittleness 
of Steel; Susceptibility to Temper-Brittleness in 
Relation to Chemical Composition,” and the note 
by Mr. W. T. Griffiths entitled “ Nitrogen as a 
Possible Factor in Temper-Brittleness ’’ was con- 
sidered together with it. These papers were repro- 
duced in abridged form on pages 623 and 619 ante. 

Dr. W. H. Hatfield, referring to the first paper, 
said he wished to take exception to some expres- 
sions used. The authors spoke of tough and 
brittle steels ; they should have used the terms 
“notch-tough ” and “ notch-brittle.”” The brittle- 
ness referred to was only disclosed when the speci- 
men had been notched. He would have preferred 
the experimental evidence submitted to have been 
amplified by outside tests. When giving the 
results of one test it was always well to ascer- 
tain that these were balanced by the figures 
supplied by other tests. Turning to the effect 
of composition, Dr. Hatfield pointed. out that 
three chromium steels, each containing 0-4 per 
cent. of carbon and 1-6 per cent. of chromium, 
but with manganese contents of 0-22, 0-60, 
and 0-91 per cent., had all been subjected by the 
authors to the same tempering process. He sub- 
mitted that it would have been preferable to take 
each steel separately, ascertain the tempering 
temperature called for by the composition, and vary 
the tempering treatment accordingly. That the 
introduction of high notch-toughness by quenching 
in water from the tempering temperature led 
to the production of severe internal stresses, was 
very interesting indeed. Dr. Hatfield very much 
questioned whether the remedy for temper-brittle- 
ness was as simple as the authors suggested. While 
there was a good deal of truth in the statement 
that the addition of 0-3 to 0-5 per cent. of molyb- 
denum rendered the steel less susceptible to temper- 
brittleness, molybdenum did not invariably have 
that action. Moreover, molybdenum did not give a 
high impact value; the maximum lay between 
30 and 50 ft.-Ib., and this was not high. Again, 
molybdenum was an extremely expensive material, 
and its use was only justified in cases in which an 
alloy of high tensile strength and ductility was 
Tequired. 

Dr. Greaves, in reply, stated that he accepted 
Dr. Hatfield’s correction as to the employment of 
the terms “ notch toughness ” and “notch brittle- 
ness” ; in reading the paper the word “notch” had 
been omitted for the sake of brevity. With regard 
to the second poirit raised by Dr. Hatfield, he stated 
that tensile and other tests had been carried out, 
but they had been left out of the paper so as to 
keep the length of the latter within limits. Their 
desire had been to concentrate attention on the 


mechanical tests had been published in Research- 
Department reports and, if desired, reference could 
be made to those reports. He quite agreed as to the 
seriousness of internal stresses produced in material 
water quenched after tempering. This had been 
shown by the low elastic limit obtained from speci- 
mens treated in this way. With regard to the in- 
fluence of molybdenum, he stated that the authors 
had only considered the effect of that metal in 
reducing susceptibility to temper-brittleness. The 
sole question dealt with by the paper was that of 
temper-brittleness, and it appeared quite definite 
that molybdenum did eliminate that defect. 


** PEELING’ IN MALLEABLE. Cast Iron. 


The third paper dealt with was by Messrs. D. H. 
Ingall and H. Field. It was entitled “‘‘ Peeling ’ in 
White-Heart Malleable,” and was read in abstract 
by the former. We reproduce it in abridged form 
on page 654 of our present issue. 

Professor Turner, who opened the discussion, 
stated that he quite agreed that the faster the 
rate of heating to the annealing temperature, the 
greater by far was the liability to produce 
peeling. This was the case even when the cast iron 
was sulphur-free and of suitable composition. 
Impure materials had to be used, however, and 
English commercial cast iron was rich in sulphur, 
usually containing from 0-33 to 0-35 per cent. 
of that element. He did not quite know why 
this was the case, the Americans used an iron 
containing less sulphur, and there was no real 
reason why the sulphur-content of our iron should 
not be lower. Experiments made on the influence 
of sulphur upon the mechanical properties of iron 
had shown that, within ordinary limits, these did 
not appear to suffer. This explained, perhaps, why 
the cast iron had been so long considered satis- 
factory. The presence of silicon tended to throw 
iron sulphide out of solution, and this had, no 
doubt, some bearing upon the conclusion drawn by 
the authors that the higher the silicon-content, the 
greater was the liability to peeling. In the binary 
system iron-iron sulphide, a eutectic occurred 
at 985 deg. C., and this contained 85 per cent. 
iron sulphide and 15 per cent. iron. The authors 
stated that temperatures in the neighbourhood 
of 950 deg. C. were most conducive to peeling. At 
these temperatures iron sulphide was mobile, and 
it was possible that pressure could squeeze it out. 
Some of the sulphide passed out into the hematite 
ore, but the amount so released was relatively 
small, nearly as much sulphur being left in the 
malleable as had been present in the original casting. 
The acceleration of peeling by the iron sulphide 
might be due to the fact that in its mobile state 
the latter was more readily oxidisable than iron. 
The influence of carbon upon iron sulphide was open 
to conjecture, and it was possible:that there existed 
some combination between the two, especially at 
high temperatures. 

Dr. W. H. Hatfield said that the conclusions 
formed by the authors were in line with the deduc- 
tions which he had himself arrived at. He had not 
been satisfied, however, as to the mechanism of the 
process. He agreed that high temperature and 
high silicon content were both largely instrumental 
in producing peeling. Professor Turner’s contribu- 
tion to the discussion had greatly interested him, 
and he wished to add that there was definite 
evidence pointing to the direct combination of 
sulphur and silicon with the formation of sulphur 
silicide. With regard to Professor Turner’s query 
as to why an iron containing 0-3 per cent. of 
sulphur was used in the production of malleable 
castings, he would say that up to 30 years 
ago the only iron available in Europe was one low 
in silicon, and, therefore, high in sulphur. Low- 
silicon material was necessary in the manufacture 
of malleable cast iron. In America matters were 
on a different footing, and he doubted as to whether 
peeling could occur in American “ black-heart ” 
malleable cast iron. 

Professor W. Campbell, referring to a remark 
made by Professor Turner, stated that the oxidisa- 
tion of the iron sulphide depended largely on the 
amount of manganese present in the iron. Further, 
the eutectic of iron and iron sulphide, of which he 





notched-bar tests. The results of tensile and other 


had spoken, was really a ternary system consisting 


of iron, iron sulphide and iron oxide. - With regard 
to questions of time and temperature, it was 
necessary to refer to the work of Schenk dealing 
with reactions which took place between iron, iron 
oxide, carbon monoxide and carbon dioxide at 
temperatures below that of malleabilisation. 

Dr. W. Rosenhain’s remarks were chiefly confined 
to the formation of eutectics. He was desirous of 
uttering a word of warning against arriving too 
hastily at conclusions in the matter of eutectics of 
iron sulphide and iron. It was necessary to know 
a great deal more about the intricate systems present 
in a material of such a complex nature as white 
cast iron. Iron sulphide was not bound to be fluid 
at a temperature of 950 deg. C.; its melting point 
might be altered by other ingredients present in 
the alloy. Caution should be exercised with refer- 
ence to the interpretation of the equilibria involved. 
In regard to cast iron high in sulphur, processes of 
desulphurisation were being worked satisfactorily 
and better and sounder castings had resulted. The 
processes had been employed not so much for the 
production of malleable castings as for other pur- 
poses. They could, however, be applied quite 
cheaply in the malleable-iron foundry if the presence 
of sulphur were disadvantageous. 

In replying to the discussion, Mr. H. Field said 
the malleable industry seemed to lag behind in the 
matter of applying science to its processes. 
Their statement that information in published work 
was very scanty referred only to peeling. They had 
limited their discussion entirely to that pheno- 
menon; they were familiar with Dr. Hatfield’s 
book on cast iron, and had obtained much 
help from it. The difference between the sulphur 
contents of English and of American malleable 
was due to the fact that, in England, cupola melting 
was used, whereas, in America, they utilised open- 
hearth furnaces for the purpose. With cupolas, it 
was impossible to obtain low percentages of sulphur 
in the iron, as the metal was in contact with the 
coke. We could not produce ‘“ black-heart ” 
malleable castings in this country until the open- 
hearth furnace had been installed in foundries. 
With regard to the mobility of sulphur in the castir gs, 
there was a considerable movement not only out- 
wards but within the specimen itself. In some cases, 
they found more sulphur in the specimen at the con- 
clusion of the operation than had been there at the 
beginning. They had not tried compositions 
identical with American black-heart iron, but one of 
their samples containing 0-068 per cent. of sulphur 
and 0-69 per cent. of silicon came as near that com- 
position as they could get. With reference to the 
percentage of manganese and its effect in preventing 
peeling, it should be borne in mind that any appre- 
ciable manganese content retarded the malleabilisa- 
tion process. This was why “can-material” was 
made of an alloy containing a high percentage of 
manganese, 


HARDNESS TESTING. 


“Some Notes on the Use of a Diamond Pyramid 
for Hardness Testing,” by Messrs. R. L. Smith 
and G. E. Sandland, was the next paper taken. 

In an endeavour to increase the accuracy and 
reliability of plastic-indentation hardness tests, 
the authors decided to investigate the possibilities 
of a diamond cut to the form of a square-based 
pyramid, in place of such well-known indenters as 
the steel ball and steel cone. The chief advantages 
were that the surface impressions obtained were 
well defined, and, being square, could be measured 
with very great accuracy across the diagonal 
corners. Again, the deformation of the indenter 
was practically nil, owing to its extreme hardness. 
The loads applied did not exceed 100 kg., but the 
small impressions obtained were found very satis- 
factory. The standard pyramid adopted had an 
angle of 136 deg. across the facets. The testing 
machine used in the investigation was described in 
ENGINEERING of April 25, 1924, page 518. It was 
found that while similarity in the hardness numerals 
from pyramid and ball impressions was obtained in 
the lower regions of hardness (where the steel ball 
did not undergo any appreciable deformation), at 
approximately 525 Brinell hardness, there was a 
slight, but definite, tendency for the steel ball to 





yield lower readings than the diamond pyramid. 
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This tendency increased with increase in hardness 
until it became very pronounced indeed. 

Professor Turner, in opening the discussion, 
remarked that the recording of hardness in the case 
of very hard materials was a subject which was of 
great interest to steelmakers and also one which 
presented considerable difficulty. The relative 
hardness of softer materials belonging to grades 1, 2 
and 3 at the lower end of Moh’s scale could be easily 
recognised. It was very difficult, however, to 
distinguish relative hardness in the upper region, 
i.e., grades 9 and 10 of Moh’s scale, and when one 
approached, say, 400, 500 and 600 Brinell, the 
difficulty was very similar. He had devised 
a method of scratch testing and had attempted 
to correlate Brinell with scratch-test figures in 
what he might term the “high altitudes.” As 
hardness increased, however, so did the width of 
the scratch decrease more and more until, in the 
high region, it was difficult to determine that width. 
Unless there were further developments in the 
scratch hardness-test method, he did not see how 
accurate quantitative values could be arrived at 
for the greater hardnesses. This led to other 
methods of testing. The indentation method 
as represented by the Brinell process gave rise to 
difficulties when testing the harder materials; the 
greater the hardness, the smaller was the indenta- 
tion. He, therefore, welcomed the suggestion by 
the authors of introducing a diamond indenter of 
definite shape and definite plan. 

Sir Robert Hadfield was rather against the new 
method described in the paper and thought it 
might be preferable to pay greater attention to 
improving the Brinell tests which were rendering 
good service. He instanced the projectile and its 
point, and the armour plate, both of which were 
of the same hardness, about, say, 650 Brinell, 
and the first had to destroy the second, or the 
second to withstand the shock of the first. The 
kind of hardness to be determined was that of two 
steels having the same Brinell value, the one treated 
in a special way and the other merely hardened, 
the result being a difference in their toughness. 
The Brinell test did not make it possible to deter- 
mine what he might term “ toughness-hardness,” 
and he did not think the authors’ method would 
make this possible either. The British Engineering 
Standards Association had appointed a committee 
for the standardisation not only of tests, but also of 
the expressions used to indicate hardness, and he 
thought the authors might get in touch with that 
committee. 

Mr. Hugh O'Neill thought the authors had put 
forward a very sound system by which hardness 
values up to 1,000 Brinell could be obtained. The 
rate of loading and the time during which the load 
was applied had, however, to be investigated. He 
showed how, when testing cold-rolled materials 
by means of the authors’ machine, the indentation, 
instead of being square in plan, had sides which 
bulged outwards. The metal piling up along the 
flat sides of the square, seemed to indicate that 
cold-rolled material resisted flow. Some modifica- 
tions of the method would, therefore, have to be 
devised in order to adapt it to the testing of cold- 
rolled material. In soft annealed metal, on the other 
hand, the sides of she square indentation, instead 
of bulging outwards, were very slightly concave, 
the piling up of the material taking place at the 
corners of the square indentation. 

Mr, A. Hultgren said that the authors had 
chosen their scale of hardness by keeping the 
angle of the pyramid constant, and they were 
probably right in saying that thereby they arrived 
at the true hardness value. There was a possibility 
of a variation in accurecy in the manufacture of 
a diamond pyramid, however, while a steel ball 
could be very accurately made. 

Professor H. Louis understood the authors had 
chosen a pyramid with an angle of 136 deg.; it 
was difficult to grind this with accuracy. The 
equiaxial octahedron was the form in which the 
diamond crystallised and, when under pressure, 
it was apt to split along those planes. He suggested 
using the natural angle of crystallisation of the 
diamond; it was less liable to cleave when in 
use, and{would no doubt prove advantageous in 
other ways. He asked whether the authors had 


tried using balls of sapphire—he meant the Ceylon 
opaque sapphire, which was not a difficult material 
to work, and having no marked cleavage was, 
therefore, not likely to fracture. 

Mr. A. V. de Forest said that in the United 
States the diamond-indentation principle was also 
used for ascertaining hardness, especially in the 
case of tool steels. The Rockwell hardness tester 
was utilised extensively ; in this machine the depth 
and not the diameter of the impression was 
measured. A first indentation was obtained by 
means of a 10-kg. load, and a second deeper one 
by means of a 150-kg. load. The difference between 
these two depths was read off directly on a dial, 
which was quicker than measurement by cross-hairs 
used in conjunction with a microscope. The 
diamond had proved a successful indentation tool 
for hardness testing machines. The method he 
had alluded to was useful in determining the 
higher ranges of hardness. It had not the advan- 
tages of producing indentations having sharp 
corners, but cold-worked material could be easily 
distinguished under the microscope by the 
asymmetry of the hole. 

Professor 8. L. Hoyt stated that the square 
indentations obtained by the authors could be very 
accurately measured. Further, the “geometrical 
symmetry of the impressions irrespective of size ”’ 
was a principle similar to that involved in the 
Ludwik cone test. As Sir Robert Hadfield 
pointed out, two metals of equal hardness might 
behave differently, and it had been shown 
that the property of hardness could not be 
indicated by any one figure; it was necessary 
to have two empirical constants. If cold-worked 
copper and mild steel were subjected to a hardness 
test, the copper would be found to be the harder, 
but this was not really the case. It was necessary 
therefore to ascertain the whole of the hardness 
curve; to know the hardness at one point of it 
was not sufficient. A ball made of a material 
which was essentially tungsten carbide had been 
tried in the United States, and had been found 
vastly superior to the ordinary steel ball. It did 
not deform when loaded to 3,000 kg. upon a steel 
of 700 Brinell hardness. It seemed desirable to 
keep to balls, and this material appeared to be an 
ideal one for use in conjunction with the Brinell 
test. 

Mr. T. H. Turner thought it was a pity the authors 
had adopted a pyramid having 136 deg. across the 
facets, the tangential angle of impression: of a 
Brinell ball. He asked them if they had tried a 
pyramid having an angle of 45 deg.; he thought 
such an indenter might give figures more com- 
parable with tensile and compression tests. He 
stated that, in Brinell testing, all materials suffered a 
characteristic deformation. In the case of steel, a 
raising of the material took place round the indenta- 
tion while, in the case of copper, a falling away of 
metal occurred round the impression. Fry’s 
etching method showed up the deformation which 
took place round the edges of the indentations. 

[The authors’ reply to the discussion will be 
found in a letter on page 637.] 


MARTENSITE AND TROOSTITE. 


In the absence of the author, ‘‘ Observations on 
Martensite and Troostite,” a paper by Mr. J. H. 
Whiteley, F.I.C., was taken as read. 

In his paper the author stated that”his aim was 
to trace thetorigin of the structures grouped 
under martensite. At least four types of marten- 
site were distinguished in rapidly quenched steels. 
Type I was that of the well-known felted or aci- 
cular structure, and was found in steels containing 
up to about 0-60 per cent.of carbon. Type IT was 
found in the comparatively narrow range between 
about 0-60 and 0-75 per cent. Larger, clearly de- 
fined crystallites were numerous, while the acicular 
structure might be almost entirely absent from many 
of the grains. Type III occurred in steels with a 
carbon content between 0-75 and 1-60 per cent. 
and consisted of lenticular plates and crystallites, 
embedded in a minutely pitted dark ground-mass. 
Type IV appeared in steels containing more than 
1-60 per cent. of carbon which were known to be 
austenitic when quenched. In the author’s earlier 








experiments, the specimens were quenched in ice- 





brine at a temperature of about —15 deg. C. 
Later, he employed mercury as the cooling medium. 
Turning to the effects of tempering upon quenched 
structures, the author stated that occasionally 
two varieties of troostite were present. One of 
these was the normal kind with no crystallographic 
outline and of irregular growth, termed by him 
for convenience troostite “A.” The other was 
formed through the breakdown of separate marten- 
site crystallites, retaining, however, the shape of the 
latter. To this type of constituent he gave the 
name of troostite ‘ M.” 


QUENCHED CARBON-STEEL STRUCTURES. 


The last paper was that by Mr. B. D. Enlund, 
“On the Structure of Quenched Carbon Steels.” 
Measurements were carried out by Mr. Enlund 
in order to determine the influence of annealing 
on the electrical resistivity and the specific volume 
of quenched carbon steels. His results showed 
that some of the y-iron was preserved at ordinary 
temperatures after quenching mild and medium 
steels and, moreover, it was not even necessary to 
quench the latter at an unusually high temperature 
to retain some untransformed austenite. He had 
come to the conclusion, therefore, that even when 
steels were low in carbon they contained some 
untransformed y-iron (austenite) after quenching. 
His experiments had confirmed the fact that, upon 
annealing, martensite was transformed into troostite 
at temperatures ranging from 100 to 200 deg. C., 
the reaction being most marked at 110 deg. C. 
His findings also seemed to indicate that the 
austenite retained after quenching was decomposed 
into ferrite and cementite at a temperature of 
approximately 260 deg. C. 

Several of the members having expressed to the 
Chairman their desire to discuss the last two papers 
together, he called upon them to put forward their 
observations. In the discussion which followed, 
allusion was also made to a paper by Mr. Lucas, 
read in December last before the American Society 
for Steel Treating. 

In opening the discussion, Colonel N. T. Belaiew 
said the first point of importance raised by Mr. 
Whiteley was the fact that he distinguished four 
types of martensite. His details regarding what he 
called “structureless martensite’? were very in- 
teresting. Mr. Lucas considered that martensite was 
always stained by picric acid, whereas Mr. Whiteley 
mentioned that some parts of the constituent were 
not etched. Both could not be right. An explana- 
tion might perhaps be found in the fact that the 
chemical composition of the areas not touched was 
different. Mr. Whiteley showed that the concentra- 
tion of carbide differed in some of the areas. It was 
not impossible, therefore, that the areas rich in 
carbides and in y-iron were the parts of the marten- 
site which could not be etched, but these areas, 
apparently, were not martensitic, but austenitic. 
If this suggestion were wrong, he was still of the 
opinion that difierences in etching were due to 
differences in chemical composition. The second 
important point contained in the paper related to the 
consideration of two types of troostite, named by 
the author “A” and “M.” Mr. Lucas also con- 
sidered two varieties of troostite ; he termed the one 
“nodular” and the other “flocculent.” Mr. 
Lucas defined the “midrib” of the martensitic 
needle as that portion which etched more readily 
than the remainder of the constituent. In one of 
Mr. Whiteley’s microphotographs, this “ midrib 
could be plainly seen. In conclusion, he wished 
to draw attention to a statement made by Mr. 
Whiteley to the effect that no observation had been 
made during the investigation which would suggest 
that martensite was other than a solid solution, 
provided it was agreed that austenite was such, for 
the two behaved very similarly in several ways. 
He (the speaker) found some difficulty in entirely 
agreeing with that view. He still preferred to 
consider that austenite was a solid solution and 
that martensite was not. : 

Professor F. C. Thompson said he considered 
that martensite was a solid solution; there was 
good reason to suppose that martensite consisted 
of a super-saturated solution of carbide in @-1ron4 
Colonel Belaiew had intimated that the needles 
in acicular martensite were different in composition 
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from the material from which they separated 
out and in which they were embedded. That was 
not a new suggestion. After tempering, the areas 
represented by the martensitic needles were much 
freer from carbide than was the material lying 
between them. Two points in Mr. Whiteley’s paper 
specially appealed to him. One was in connection 
with the wholehearted acceptance of the twinning 
theory of martensite. This latter had been put 
forward by Professors Edwards and Carpenter and 
was practically the position which Mr. Millington 
and he himself were compelled to adopt. The other 
point was that Mr. Whiteley emphasised the fact that 
the structural changes that took place on quench- 
ing were initiated at the surface. Professor 
Benedicks dealt with that question many years ago. 
Mr. Whiteley made an observation which he 
thought new: that the formation of troostite was 
also a surface phenomenon. 

He could not quite agree with the author’s 
explanation in regard to martensitic growth to 
the effect that the latter had been induced at the 
corners and edges by the greater stresses produced 
in those parts during the quench. While agreeing 
with the result, he thought the explanation of what 
took place was not that the stress was greater at 
the surface and edges, but that at the surface and 
edges the material was freer to deform under 
the stresses which were present. Mr. Whiteley 
had done real service in putting forward his definite 
proof that martensite was formed in quenching at a 
low temperature. The view was still held, chiefly by 
our Japanese friends, that the formation of pearlite 
from austenite took place through the martensitic 
phase. There was no proof at all that this was the 
case, and the author’s paper showed that the forma- 
tion of pearlite along these lines was quite im- 
possible. 

Professor Thompson then considered Mr. White- 
ley’s paper in connection with that of Mr. Enlund. 
In both, the suggestion was made that the change 
from austenite to troostite or sorbite was very 
definitely discontinuous. From the point of view of 
physical and mechanical properties, it would appear 
_ that there were definite discontinuities. He had 
the greatest difficulty in believing that the needles 
of an acicular martensite structure changed to 
troostite at a temperature of 95 deg. C. It was a 
metallographic point ; he could not help feeling that 
the rather dogmatic conclusion to the effect that 
martensite tempered to troostite at, or around, 100 
deg. C. was unjustifiable. Assuming that the break- 
down of the solid solution was continuous, there was 
the possibility of abnormalities being introduced 
into that continuous change. He thought he 
could claim, in conjunction with Mr. Whiteley, 
that there was a series of changes taking place in 
a-iron when it was heated to comparatively low 
temperatures (100 deg., 200 deg., 300 deg., or 400 
deg.C.). The changes had been confirmed, from the 
point of view of magnetic properties, by Professor 
Smith, of Birmingham University. There was very 
good reason to doubt, for the moment, the conclusion 
that martensite tempered to troostite at 100 deg. C. 
He agreed with Mr. Enlund’s conclusion that all 
carbon steels quenched in water in the ordinary way 
contained some austenite. 

Professor 8. L. Hoyt expressed the opinion that 
the X-ray evidence on quenched structures had 
been rather disappointing. The microscope had 
been used extensively, and was still being used in 
connection with the question, but it had not led 
to definite positive results on what he termed the 

fine points.” The thermal evidence was valuable, 
but not conclusive. Professor Hoyt referred to the 
work by Portevin and Garvin, who found that 
troostite formed in the neighbourhood of 600 to 
650 deg. C., and martensite at 300 deg. C. He 
had Just visited Dr. Hanemann, who, he added, 
had arrived at a new conception of steel below the 
Ar 3, 2, 1 line. Dr. Hanemann had found a 
critical point in pure iron at a temperature of about 
600 deg. C., which occurred during quenching. He 
had also found that martensite, in an ordinary 
Sample of quenched steel, was not a single-phase, 
but a two-phase material. 

Professor W. Campbell, who spoke next, said he 
could not help being impressed by the fact that 


these types were similar. When, however, one 
spoke of two types of troostite, there was no simi- 
larity between them. He referred to the typical 
troostite produced on quenching, as compared with 
the so-called troostite obtained on tempering. 
Microscopy alone could not solve all the difficulties 
relating to the structure of martensite and troostite ; 
it was necessary to call in the X-ray workers and 
also those investigating magnetic and electrical 
conductivity properties. 

Mr. A. F. Hallimond said that the papers by 
Messrs. Whiteley and Enlund together represented 
a most valuable addition to the description of the 
microstructure of quenched steels. On the theo- 
retical side, however, he was quite unable to accept 
the interpretation put forward by Mr. Whiteley. 
The quenching, though rapid in the early stages, 
seemed exposed to a risk of delay when the piece 
floated in the mercury. Both Le Chatelier and 
Benedicks had found mercury somewhat. less 
efficient than water for this purpose. Mr. Whiteley 
considered that the facts he recorded were incon- 
sistent with the supersaturation theory, and had 
revived the idea of a metastable solid solution, 
in direct conflict with the well-known X-ray results 
of Westgren, who proved that martensite had the 
a-lattice. He was compelled to invent a new 
“transitory form” of iron to account for this 
solution. After careful reading, he (Mr. Hallimond) 
had not found any fact which could not be fully 
explained in terms of the super-saturation theory 
which he put forward in 1922.* Indeed, some 
details seemed to exclude the possibility of a 
solution, and to necessitate the acceptance of 
Westgren’s view that martensite is a colloid suspen- 
sion of carbon in a-ferrite. Mr. Whiteley’s ex- 
periments now proved that the carbon was uniformly 
distributed through the crystals. This condition 
was foreshadowed in the super-saturation diagram, 
in which a horizontal line about 600 deg. C., was 
marked “crystallisation of cementite suspended 
(in rapid cooling).”” The carbon should, therefore, 
be immobile at 300 deg. C., and would remain 
suspended in the a-ferrite ; this did not alter the 
nature of the martensite precipitation, which was 
still correctly described as a labile shower of a- 
ferrite. He suggested that the critical changes 
in ‘‘ missing carbon” on tempering, recorded by 
Mr. Whiteley in 1917, corresponded with Mr. 
Enlund’s critical points. If that were so, the 
upper point would be shown by the white-etching 
martensite equally with austenite, and it would be 
possible to avoid the conclusion that y-iron is 
present in low-carbon quenched steels. 

As regarded martensite and troostite, all the 
structures agreed with the supersaturation theory. 
Dark-etching martensite formed at a higher tem- 
perature, and had a longer cooling range. With 
medium carbon, the structure was better preserved 
and etched white. At higher carbon percentages 
the martensite line passed below Enlund’s limit 
below which austenite was preserved ; consequently 
the shower precipitatior was suspended and the 
early-formed crystallites of a-ferrite (containing 
suspended carbon) remained in a ground mass of 
austenite. With more rapid cooling, the martensite 
line was displaced toward higher temperatures, 
and all these structures consequently appeared 
at higher carbon values. The increase in quantity 
of troostite “‘ A’ between a percentage of carbon 
of 1-50 and eutectoid composition was directly 
indicated by the stippled area in the supersaturation 
diagram. Finally, the reconstitution of austenite 
from martensite at low temperatures might be 
expected for high-carbon steels with composition 
near the prolongation of the Ar 3, 2, 1 line. The 
agreement between the behaviour of a quenched 
steel and that of a supersaturated solutioy was, he 
believed, sufficiently close to render unnecessary 
the revival of the theory of a metastable transition 
int. 

The other papers on the list were taken as read, 
and the chairman thanked the authors for their 
contributions. The usual votes of thanks to the 
Institution of Civil Engineers for the accommoda- 
tion which they had kindly afforded for the meeting, 
and to the chairman, concluded the proceedings. 





RECONSTRUCTION OF THE BOW 
POWER STATION. 


Cross by the Bow power station of the Charing Cross 
Electricity Supply Co., Limited, is an old Watt engine, 
erected about 1815, which is still in occasional operation. 
Inside the power station are two splendid Sulzer 
engines, each coupled to a 4,000-kw. generator. These 
were erected near the beginning of the present century 
and then represented about the acme of reciprocating 
steam-engine practice. To-day they are utterly 
obsolete and worthless, save for scrap, whilst, as already 
mentioned, the old Watt engine close by is still doing 
useful work. It would be difficult to find a more 
striking illustration of the difference in the conditions 
which to-day confront the investor in power plant from 
those with which his great grandfather had to deal. 
The obsolescence factor now looms large; then it was 
of relatively little importance. The remodelling of the 
Bow power station was commenced in 1914, but, owing 
to the war, little progress was possible until 1919. By 
that date, the necessity for an entire reconstruction 
of the station had become emphasised, and the work 
has since been steadily pursued. The whole of the old 
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reciprocating plant has now been shut down and most 
of it removed, and the two survivors will remain in 
place only until the space they occupy is needed for 
additional steam-turbine generators. The plant now in 
use consists of two 6,000 kw. units erected in 1921 and 
two later 12,500 kw. sets which were supplied in 
1922-23 by Fraser and Chalmers Engineering Works. 
The English Electric Company, Limited, are now about 
to instal a 16,000-kw. unit, the erection of which is 
being considerably hampered by the heavy work of 
breaking up and removing the massive concrete foun- 
dations of the reciprocating set which previously 
occupied the site. The enormous advance made in 
power-station economy during the past few years is 
strikingly shown by a comparison of the steam rates 
of the turbines successively installed. The first of 
these was a 6,000-kw. unit and took 14-9 Ib. 
per kw.-hour at 90 per cent. power factor. Its suc- 
cessor of the same output had a steam-rate of 13-7 Ib., 
whilst, of the two 12,500-kw. units now in place, the 
first took, on test, 10-72 1b. per kw.-hour and the second 
10-70. The 16,000-kw. unit at present in course of 
construction, has a guaranteed steam rate of 10-03 Ib. 

r kw.-hour. All the above steam rates refer to a 
0 per cent. power factor. Perhaps the march of 
progress is even better shown by the improvement in 





* See ENGINEERING, vol. cxiii, pages 628 and 767. 
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the last four years, the figures for which are given 
below :— 
B.Th.U. per kw.- Thermal Efficiency. 


Year. hour delivered to (Coal to 
Feeders. Electricity.) 
1921 .... sie 38,840 8-78 per cent. 
1922 .... ie 36,884 9-23, 
1923 .... pee 28,791 11-86. ,, 
1924 .... Ee 23,340 14-6 ” 


The improvement still continues, and the station is 
being operated to-day with a thermal efficiency of 
164 per cent., which is the more satisfactory in that the 
Bow power siation has an exceptionally large variation 
in its load, the minimum falling at times to about one- 
twelfth of the maximum. The coal consumption in 
1914 was 4-8 lb. per kw. delivered to the feeders, and in 
1924 it was 2-42 lb. 

Part of the gain in efficiency has been due to ad- 
vances in turbine design, but part also is due to an 
increase in the pressure and temperature of the steam. 
The old boiler plant was designed for a working 
pressure of 175 lb. per square inch, and a total steam 
temperature of 540 deg. F. Its most striking features 
were the three vertical Hornsby boilers installed by 
Mr. W. H. Patchell. These, at the time of their erec- 
tion, some thirty years ago, were the largest in the 
world, each having an evaporative capacity of 50,000 lb. 
per hour. In the height of the furnace, and in other 
details, they anticipated modern practice, and, indeed, 
per cubic foot of space occupied, had as large an output 
as the latest steam generators. The new boilers, 
of which seven are ot the Babcock and Wilcox 
C.T.M. type, and two of Messrs. Vickers-Spearing’s 
manufacture, are designed for a working pressure of 
265 lb. per square inch, and a total temperature of 
650 deg. F. The total heat in the steam supplied is, 
therefore, about 1,349 B.Th.U., as against 1,298 
B.Th.U. under the old conditions, and the steam being 
at a higher temperature, the heat has, of course, a 
great availability. Superheaters and economisers are 
fitted to each boiler, and there is, in addition, an 
elaborate system of feed heating, of which we give 
details later on. 

Still more important changes have been made in 
the supply of the condensing water. The old Sulzer 
sets were operated with cooling towers, which, in view 
of the incapacity of the reciprocator to utilise a good 
vacuum, were perfectly satisfactory, but their continu- 
ance with modern steam-turbine plant would have 
involved a very material increase in the fuel con- 
sumption per kilowatt generated. Taking as standard 
of reference the steam conditions in front of the stop 
valve, then, with a 27-in. vacuum, the isentropic heat 
drop would be 397-5 B.Th.U.; with a 28-in. vacuum, 
it would be 418-4 B.Th.U., and with a 29-in. vacuum 
452-9 B.Th.U. In very cold weather, moreover, a 
vacuum of 29} in. is obtainable, for which the corres- 
ponding isentropic heat drop is nearly 470 B.Th.U. 
At present fuel prices, the advantage of a high vacuum 
is, it will be seen, very substantial, and well worth 
paying for. 

Whilst the advantage of aiming at the highest practic- 
able vacuum were sufficiently obvious, it was not easy to 
see how the requisite large supply of cooling water was to 
be obtained. The station is situated, it is true, in marsh 
land, and has waterways, of a kind, along two of its 
boundaries (see Fig. 1 on page 635). Both communicate 
with the Lea, but the one was canalised and the other, 
the Pudding-Mill Creek, was so silted up, that, save at 
times of flood, orat high-tide, it was merely an offensive 
ditch. The plan ultimately decided on, nevertheless, 
utilised this Creek by deepening it, and diverting into 
it additional water from the Lea. This was effected 
by constructing a new set of lock gates at the position 
shown in Fig. 1, those at A being abandoned. A view 
of these new gates is reproduced in Fig. 2. Adam was 
also constructed across the Creek at the site marked B, 
which is just below the intake to the power station. 
By these measures, a supply of condensing water has 
been secured, which will be sufficient even should the 
ultimate capacity of the station be raised to 85,000 kw. 

The water discharged from the condensers is not 
turned back into the Pudding-Mill Creek, since the flow 
here sometimes ceases at high-tide, but is delivered 
into the Bow Back River, another tributary of the Lea 
which forms one of the boundaries to the station site. 
This waterway communicates, it is true, with the 
Pudding-Mill Creek, but only by a route some mile and 
a-half long (see Fig. 1). At times of low tide, the 
circulating water is all fresh water, but in dry weather, 
for a certain interval at high tide, the flow ceases and 
the mile and a-half of waterway between the condens- 
ing water discharge and the intake then serves as a 
gigantic cooling tank. 

The intake from the creek is protected by a fender, 
of which the lower edge is carried well below the 
minimum water level. This fender excludes all sur- 
face flotsam, and behind it are two iron-bar screens, 





which protect the intakes from all other bulky matter 
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entrained in the flow. Gear is provided for lifting 
these screens for cleansing and examination. The 
inlets consist of four 27-in. pipes leading into a 
48-in. *bus pipe, which conveys the water into the 
pumping station. The floor of this is below the 
lowest water level in the creek, with the result that 
the centrifugal pumps here installed work drowned and 
never require priming. There are four of these pumps, 
all supplied by Messrs. W. H. Allen Sons and Co., 
Limited, Three are driven by alternating-current 
motors, deriving their supply of current from the main 
*bus-bars. The fourth has a direct-current motor coupled 
up tothe ’bus-bars of two continuous-current gener- 
ators, which, in normal working, supply the current 
required for the station auxiliaries. The interior of 
the pump house is illustrated in Fig. 3. 

The pumps deliver the water through revolving 
strainers into tanks, which had been constructed for 
use with the old cooling towers. A view of one of these 
strainers is reproduced in Fig. 4. They are kept clean 
by powerful jets of water played over their surfaces by 
nozzles which are traversed to and fro by a rope drive. 
These have been found very effective, it being but very 
seldom that any hand cleaning has to be resorted to. 
The strainers consist of perforated steel drums, and the 
water passes in radially through the perforations and 
escapes at one end, whence it passes to the circulating 
pump suctions. The whole of the circulating water is 
chlorinated before admission to the condensers. This 
has been found to be an effective preventive against 
the fouling of the tubes. Circulating water temperatures 
are now so low that, lacking this precaution, there is 
liable to be trouble from alge and other organic 
growths. 

The conditions at the station were not favourable 
for progressive feed heating, and other means have 
accordingly been resorted to. These are illustrated 
diagrammatically in Fig. 5. The vacuum in the main 
turbines being 29 in., the condensate is withdrawn at 
a temperature of about 79 deg. F., and is all passed into 
the intermediate tank shown. Since a temperature of 
about 150 deg. F. was desired in the hot well, it was 
decided to use the condensate from the main turbines 
as condensing water for the two 1,000-kw. “ house- 
service” units already mentioned. These, which were 
supplied by Messrs. W. H. Allen Sons and Co., Limited, 
are geared to direct-current generators and are provided 
with jet condensers. With the system described, these 
two turbines may be regarded as “ extraction turbines,” 
as their main function is to act as feed heaters. They 
have, of course, the advantage over live-steam feed 
heaters that a substantial amount of energy is extracted 
from the steam before it passes to the jet condensers 
which serve as feed heaters. The condensate from 
these is delivered to the hot well at about 150 deg. F., 
and from this it is pumped to head tanks on the top of 
the bunker floor. The exhaust steam from these pumps, 
and from the feed pumps, is turned into this tank, the 
temperature of which is maintained at about 200 deg. F. 

It should be further added that the water on the way 
to the head tank is also passed through a couple of 
spray coolers. Here it meets with and condenses the 
steam generated in the evaporators, from which the 
make-up feed is derived. These evaporators take their 
supply from a well, and the water is passed through a 
softener before admission to the pumps; the evapor- 
ation is effected by live steam. With this arrangement 
no raw water enters the boilers, the whole of the feed, 
both condensate and “make up,” being distilled. 
From the head tank, the water passes through the 
feed pumps to the economisers, where it is raised to a 
temperature of 265 deg. F., at which it enters the 
boilers, 

An elaborate system of distant-reading thermo- 
meters is provided, The indicators for the hot-well 
and head-tank thermometers are located in the switch- 
board gallery and the temperatures are regulated by 
the switchboard staff, whilst the indicators recording 
the water and gas temperatures before and after the 
economisers are fixed in the boiler instrument room. 
The gas temperature, as it leaves the economisers, 
averages about 365 deg. F. 

In the boiler instrument room are also the steam- 
flow indicators and integrating instruments, and the 
draught indicator, which gives readings below grate, 
above grate, and at the base of the stack. The coal is 
measured by a Lea coal meter. This is a volumetric 
meter, but its readings are checked daily and it is 
found to be very accurate. Lea recorders are also 
provided for measuring the condensate from the tur- 
bines, and the records for each shift are systematically 
Plotted on the system originated by Mr. R. H. Parsons 
When electrical engineer for the City of Edmonton. 


This method has been described several times ‘in our 
columns. Coal and water ate plotted against output 
and Mr. Parsons observed that the plot was well repre- 
sented by a straight line. In this way a comparison 
was, for the first time, 
work of different shifts. 


made possible between the 
If on any shift the. plotted 


it affords a sure indication of some defect in need of 
correction. A couple of the Parsons lines for one 
month at the Bow station are reproduced in Fig. 6. 
The upper line was obtained in March, 1924, and the 
lower in the corresponding month this year. The 
improvement is notable. 

The boilers each have an evaporative capacity of 
55,000 lb. per hour. Each has its own economiser and 
superheater. CO, indicators are provided and both the 
total flow of water into the boiler and the amount of 
make-up are metered. The ashes are discharged over the 
grate into a large hopper which is periodically emptied 
into a crusher. The latter reduces all ash and clinker 
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to a powder, which is then removed by an air blast. 
‘Both the large turbines are of the impulse type. Each 
is fitted with a stop valve temperature indicator, a 
vacuum recorder, and a circulating water inlet and 
discharge temperature recorder. The neutral from the 
generators is earthed through a carbon resistance 
designed for 500 amperes at 6,000 volts. There is 
room in the existing engine room for two more 15,000 
kw. sets, which would bring up the total station capa- 
city to 85,000 kw. 

The work of station reconstruction has.included the 
replacement of the old switchgear with switches of 
much greater capacity. The station auxiliaries are 
direct-current driven and, as already explained, this 
current is, in normal working, supplied by two special 
1,000 kw. turbo generators. To guard against the 
possibility of a breakdown, two independent’ sets of 
auxiliary ‘bus-bars are provided, one set of which is 
fed from the generators aforesaid and the other from 
a motor generator deriving its current from the main 
station ’bus-bars. The cost of the new plant has been 


to about 131. per kilowatt when, and if, the station is 
enlarged to the 85,000 kw. capacity contemplated as 
an ultimate possibility. 

Views showing the interior of the engine room and 
of the boiler room are reproduced in Figs. 7 and 8, 
on page 640. 

The consulting engineers for the whole of the work 
were Messrs. Highfield and Roger Smith. 





LETTERS TO THE EDITOR. 
THE ACCIDENT TO THE R 33. 


To tHe Epitor oF ENGINEERING. 

Sir,—With regard to the letter in your issue of 
the 15th inst. from Lieutenant-Colonel Lockwood 
Marsh, O.B.E., may I say that I adhere in toto to 
the personal views which (writing as a former airship 
officer with considerable mooring experience) I origin- 
ally expressed. 

Since on this matter, as on some former ones, 
I am unable to accept the majority of the ideas which 
Lieutenant-Colonel Lockwocd Marsh puts forward, 
I suggest (and have little doubt that he, as a barrister, 
will concur), that we leave the decision on the points 
relevant to issue to the Airship Co-ordinating 
Committee. 

I am, Sir, yours faithfully, 
P. L. Teep, Major (late R.A.F.). 
Hayesden House, near Tonbridge, Kent. 
May 19, 1925. 








THE USE OF A DIAMOND PYRAMID 
FOR HARDNESS TESTING. 


To tHe Epiror or ENGINEERING. 

Smr,—We should be much indebted to you if you 
would allow us to make some reply through your 
columns to points raised in the discussion on our 
paper, on “The Use of a Diamond Pyramid for 
Hardness Testing,” which, owing to lack of time, it 
was not possible, verbally, to make at the meeting 
of the Iron and Steel Institute itself last week. 

We have the Secretary’s permission, pending publi- 
cation of the official proceedings, to deal in this manner 
with the various points raised. 

We wish, in the first place, to thank Sir Robert 
Hadfield for his suggestions, which we will certainly 
follow up by taking the earliest opportunity of sub- 
mitting copies of the paper to Dr. Unwin and to the 
Committee for the Standardisation of Hardness 
Numerals. 

In dealing with the various subjects raised in 
discussion, it is proposed to group them under the 
following headings:—({1) Principle and method ; 
(2) The use and form of the diamond ; (3) The shape of 
impression. 

(1) Principle and Method.—With reference to 
Professor Turner’s remarks regarding the difficulty 
of measuring small scratches and small impressions 
obtained by the Brinell ball method, it may be of 
interest to note that, with the standard machine 
employed for these tests, no difficulty is presented in 
measuring the diamond impressions accurately to 
0-002 mm., which, on the hardest of steels, amounts to 
an error of about 1-5 per cent. 

In reply to Dr. Hoyt and Mr. Axel Hultgren, we 
feel, as Sir Robert Hadfield clearly pointed out, that 
there is a real need for an improvement in the 
Brinell ball test, which fails to give comparable results 
owing to the occurrence of certain variables. 
attempting to improve such tests, while bearing in 
mind the desirability of avoiding the introduction of 
a new scale, it is unquestionably advisable to remove 
as many sources of variation as possible, and this we 
have endeavoured to do by the use of a diamond 
pyramid in conjunction with a machine which ensures 
constant conditions of application and duration of 
load. From the results obtained, there appears to be 
every reason for assuming that the diamond-pyramid 
numerals are identical with those which would be 
obtained with constant-sized impressions obtained with 
a polished diamond ball. 

Referring to the remarks made by Dr. Hoyt and 
Mr. de Forest concerning the Rockwell machine, we 
feel that it is not possible to compare the two methods 
as they are based on entirely different principles. 

With regard to Mr. Hugh O’Neill’s remarks’ con- 
cerning the somewhat higher numerals obtained with 
the diamond pyramid at very low loads on copper, 
and certain other soft materials, it may be stated 
that we had observed this effect and found it to 
be caused by the surface-hardening produced in 
preparing the specimen for tést. If the specimen be 
suitably etched before testing, the numerals will 
be found to be practically identical at both low and 
high loads. This very low load method of testing 
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certain commercial articles, the extreme surfaces of 
which have been variously hardened by polishing, 
grinding, &c. 

(2) The Use and Form of the Diamond.—We agree 
with the remarks made by Professor Louis concerning 
the value of the natural pyramidal point of a diamond 
and have carried out an investigation on this subject.* 

The pyramids referred to in the present paper were, 
in every case, cut with the natural point as a founda- 
tion, and it is found that, by so doing, the final pyramid 
can be finished to a most excellent polish. In using 
pyramids so cut, there appears to be no indication 
whatever of splitting along the cleavage planes. In 
the total absence of abuse, we are of opinion that the 
life of a diamond is almost indefinite. The initial 
cost of these diamonds is by no means excessive, 
and the re-cutting of a damaged stone is generally 
a simple matter. 

In reply to Mr. Axel Hultgren, it may be stated 
quite definitely that although in the initial stages the 
accurate cutting of the diamond presented many 
obstacles, after considerable experimental work these 
difficulties have been entirely overcome. 

Experiments have been carried out with sapphire 
balls, but, in addition to the disadvantage attendant 
upon the use of a ball, it was found that they crushed 
very easily even under light loads. 

For accurate research work it is, of course, desirable 
to have a good polish on the work tested, but the 
polishing for ordinary routine testing presents no 
difficulties, emery cloth giving a sufficiently good 
finish. 

No experiments were made with a pyramid of an 
angle smaller than 120 deg., but it is of interest to 
note that, in experiments with cones, Mr. Hankins t 
observed that the smaller angles of cone were more 
liable to inconsistencies than were the larger, and it 
is reasonable to expect analogous results from pyramids. 
Furthermore, acute angles would probably be some- 
what fragile. 

(3) The Shape of Impression.—Attention was drawn 
by Mr. Hugh O’Neill to the similarity in bulge effect 
between the diamond pyramid impressions and the 
prism impressions obtained by Dr. Haight with 
regard to materials which are markedly capable of 
being further hardened by overstrain, such as annealed 
copper, austenitic steels, &c. We have observed this 
characteristic with the diamond pyramid, and find 
it to be useful in differentiating between materials of 
this class and those which are less prone to further 
hardening by cold working. 

The steel ball, of course, produces similar results, 
as can be proved by sectioning an impression, but as 
the impression, in plan, is always a circle, the bulge 
effect is not always obvious, but simply goes to vitiate 
the definite dimensions of the impression. With the 
square impressions, the corners are unaffected, and it 
will therefore be seen that the correct method is to 
take the measurement across the diagonals. 

Trusting that we have not trespassed at too great 
length on your space, we are, 

Yours faithfully, 
R. L. Smrra, 
G. E. SAnDLAND. 

Vickers House, Broadway, Westminster. 

May 11, 1925. 





THe Crmrvus AERO ENGINE: ApDENDUM.—The Air- 
craft Disposal Company, Limited, Regent House, Kings- 
way W.C.2, inform us that the Cirrus aero engine, which 
we illustrated and described in our issue of May 8, on 
pase 572, has now successfully completed the Air 

inistry 100-hour t test. The engine ran forl0 hours 
on a Heenan and Froude brake, developing 54-h.p. at 
1,800 r.p.m.; for 50 hours on a calibrated propeller, 
developing 54-5-h.p., at 1,820 r.p.m.; and for 39 hours 
on the brake at the first-mentioned speed and power. 
It was then run for an hour on the brake at full throttle, 
and at the normal speed of 1,800 r.p.m., developing 
61-h.p. during this period and afterwards for one hour 
each at high speed and at high power and 7. The 
high-speed test was run at 2,080 r.p.m., and the high- 
power and speed test at 1,980 r.p.m.; the output during 
the last test was 68-25-h.p. For the whole period of 
the test, the average petrol consumption worked out 
at 0-627 pint per brake horse-power per hour, the corres- 

onding figure for the lubricating oil being 0-0134 pint. 

he maximum oil pressure recorded was 9 lb. per square 
inch, and the maximum temperature of the oil in the 
sump was 54 deg. C.; the average figures for the oil 

ressure and sump temperature were 7-24 lb. per square 
inch, and 43-2 deg. C., respectively. 





* “An accurate method of determining the hardness 
of metals with particular reference to those of a high 
degree of hardness.” Proceedings of the Institution of 
Mechanical Engineers, 1922. Vol. 1. 

+t “ Report on the effects of adhesion between the 
indenting tool and the material in ball and cone in- 
dentation hardness tests.” Proceedings of the Insti- 
tution of Mechanical Engineers, April, 1925. 

¢ ‘‘ Prism hardness: A new test for hardness.”” Pro- 
ceedings of the Institution of Mechanical Engineers, 


SHORT-SERVICE OFFICERS FOR THE 
ROYAL AIR FORCE. 


We are informed by the Air Ministry that, during 
the next three months, the Royal Air Force is prepared 
to accept about 100 officers for flying duties under 
the Short-Service Commission Scheme. Candidates, 
who should be of thoroughly good education and 
physique, but who need not have had any previous 
flying experience, must not be less than 18 and not 
more than 25 years of age at the time of entry. Those 
selected, after passing the standard R.A.F. medical 
examination, will be gazetted as pilot officers on 
probation. The probationary period is six months, 
after which, subject to satisfactory progress, officers are 
confirmed in rank. Short-service commissions are 
granted for five years’ service on the Active List, 
followed by a period of four years’ service on the 
Reserve. For all purposes of pay, allowances and 
promotion, short-service officers receive equa] treat- 
ment with officers holding permanent commissions. 
The present rates of pay and allowances for unmarried 
pilot officers amount to about 4501. per annum. In 
addition, short-service officers receive, on transfer to 
the Reserve on the completion of their period of five 
years’ active service list, a gratuity of 3751. 

Pilot officers will be posted to one of the Royal 
Air Force flying training schools, where they will 
undergo a course of training in aviation and in aero- 
nautical and technical subjects for a period of a year. 
At the end of this period they will be posted to Air Force 
squadrons for duty. Pilot officers, provided they 
qualify for promotion, will be promoted to flying 
officers, with increased rates of pay, after completing 
not less than 18 months’ service from the date of being 
gazetted as pilot officers. Arrangements have also 
been made for all officers, who desire it, to receive 
special tuition from the R.A.F. education officers, 
who have been recently appointed, to equip them- 
selves for civil life against the time when their period 
of service terminates.. These educational facilities 
are being gradually extended. Application forms and 
copies of the detailed regulations can be obtained by 
applying in writing to the Secretary, Air Ministry, 
Adastral House, Kingsway, London, W.C. 2. 
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TENDERS.—The Department of Overseas Trade, of 
35, Old Queen-street, London, S.W.1, announces that 
a firm in Sarajevo, Jugo-Slavia, invites tenders from 
British manufacturers for the supply of 1,000 railway 
wagon-wheel tyres rolled from Siemens-Martin steel.— 
The South African Railways and Harbours Administra- 
tion invite tenders, until! July 6, covering delivery 
f.o.r, in bond at certain South African ports, for the 
supply of 322,810 lb. of round copper bars for firebox 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Hull Coal Traffic.—The latest official returns up to and 
including last month (April) relating to South Yorkshire 
coal traffic via Hull, indicate a certain measure of 
improvement in some of the overseas markets. For the 
four months under review, as compared with the corres- 
onding period last year, more business was done with 
outh America, Denmark, Iceland, Italy, and Norway. 
The most substantial improvements were in the cases 
of Iceland and Norway, a rather remarkable feature 
being that Iceland took a bigger tonnage than Germany. 
This gross improvement, however, is more than counter- 
balanced by a further falling off in some of the 
principal Continental markets. The total sent to 
Germany for the four months was less than one-sixth 
that of the previous year, while France took little more 
than half. Sales to Holland and Sweden were also 
considerably down. Aggregate exports were over 
200,000 tons less than during the first four months in 
1924, though the total for April was only slightly below 
that for the same months last year. 


Iron and Steel.—The position shows evidence of 
improvement in some of the lighter sections, but very 
little movement in any description of basic material. 
Inquiries are in circulation for basic steel, but they are 
mostly at prices at which local works cannot produce 
profitably, and most business is being lost on this 
account. Conditions are very much the same in pig iron 
and scrap. Where possible, the tendency is to accept 
special rates for prompt sales, though the rigid character 
of overhead charges prevents the prosecution of such a 
olicy beyond a certain point. There is no improvement 
in Lincolnshire’s basic-steel trade. Machinery makers 
continue to benefit from British colliery enterprise. 
More shafts are being sunk and seams extended in this 
and adjoining areas, but the unsatisfactory character of 
export bookings necessitates increased sums being placed 
to reserve by colliery undertakings against the expense 
incurred from working extensions. Wagons are on 
order for the near East. There is a steady improvement 
in outputs of files, saws, and other light tools. A 
moderate business is being done with the Colonies in farm 
tools. 


South- Yorkshire Coal Trade.—The position displays 
no tendency to improve, and, so far as the export trade is 
concerned, it is unsatisfactory. In washed sorts, the 
home demand is fairly active, but overseas requirements 
continue to disappoint. Steam coal finds a moderate 
outlet on inland account, while the shipping position 
remains unaltered. Cobbles and nuts are hard to 
dispose of, but slacks maintain recent improvement. 
There is o ly a limited amount. of business passing in 
house coal, and that is confined to the better grades. A 
weakness is apparent in foundry and furnace coke, while 
gas cokes are on the same level. Quotations :—Best branch 
handpicked, 30s. to 33s.; Barnsley best Silkstone, 
26s. to 27s.; Derbyshire best brights, 26s. to 28s. 6d. ; 
Derbyshire best house, 23s. 6d. to 25s. 6d.; Derbyshire 
best large nuts, 18s. to 22s. ; Derbyshire best small nuts, 
14s. to 16s.; Yorkshire hards, 18s. to 22s. ; Derbyshire 
hards, 18s. 6d. to 22s. ; Rough slacks, 10s. to 12s. 6d.; 
Nutty slacks, 8s. 6d. to 10s. ; Smalls, 3s. to 5s. 6d. 





EscataTor For LiverPoot Street.—A third esca- 
lator at the Liverpool-street station of the Central 
London Railway was put into service during the week 
to supplement the two existing escalators now handling 
the traffic to and from the main line station of the 
London and North Eastern Railway Company. The 
new moving stairway will be of “comb” type, and, 
being reversible, will be worked in the downward direction 
in the morning and upward at night, thus speeding-up 
the exchange between the tube and main-line stations 
by clearing more rapidly the train loads as they arrive 
from both these routes. A further improvement 18 
the provision of additional passageways at the foot 
of the escalators leading to the platforms of the Central 
London Railway. The booking accommodation is also 
being entirely remodelled, the passimeter system being 
introduced. 





Tue AuGsBuRG MEETING OF THE VEREIN DEUTSCHER 
INGENIEURE.—The city of Augsburg participated in the 
exhibition held at Augsburg in connection with the 
annual meeting of the German engineers, which was 
opened in the former Free Town of the Old Empire on 

ay 10. The city exhibited a collection of models and 
drawings, and also of designs of engineering structures 
and works, mainly concerning hydraulic construction, 
utilisation of water power, canalisation and gas supply. 
According to tradition, water mills were in operation 
at Augsburg as early as the eleventh century. | — 
is documentary evidence of the operation of six mills 
in the year 1276. By 1761, the number had risen 
to over sixty, there being mills for diamond and -_ 
grinding, powder mills, oil, flour, tobacco and spice mills, 
as well as textile and saw mills. The situation of the 
town favoured this development ; the town lies in the 
fork between the River ms and its tributary, ee" 
Wertach, which are interconnected by many natural re 
artificial channels. A great many interesting mode - 
of water-power machinery, some dating from the fifteent ; 
to the eighteenth century, illustrated both the Loner? 
practice and the climatic conditions of the time. ov 
technical trade schools, which train artisans and enable 
them to qualify as masters, were likewise represent 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Business in Cleveland pig- 
iron continues on a very disappointing scale, but the 
market is steadier, and hope is expressed that transac- 
tions on both home and export account will expand. 
Supply is not over plentiful, makers’ stocks being low, 
but orders continue to be keenly sought after, and 
buyers report that they can cover their requirements 
at a little below recognised market figures. No. 1 is 81s. ; 
No. 3 g.m.b., 76s.; No. 4 foundry, 75s.; and No. 4 
forge, 74s. 


Hematite—East Coast hematite is very plentiful, 
and producers, in their anxiety to liquidate the heavy 
accumulations at their works, are cutting quotations. 
There are a few Continental inquiries in the market, 
but sales both on home and overseas account are not 
easily arranged. No. 1 is 81s. 6d.; and Nos. 1, 2 and 3 
are 8le. 


Foreign Ore.—Sellers of important ore experience as 
much difficulty as ever in putting through business, and 
in the continued absence of transactions, market rates 
are still based nominally on best rubio at 22s. c.i.f. 
Tees. 


Blastfurnace Coke-—Durham blastfurnace coke is in 
ample supply, notwithstanding recent considerable 
curtailment of output, and good medium qualities are 
offered freely at 22s. 6d. delivered to local users. 


Manufactured Iron and Steel.—There is not a great 
deal moving in finished iron, and steel, but in one or 
two branches inquiry shows improvement. » Fairly good 
sales of constructional steel and of railway material 
are reported, and shipbuilding requisites promise to be 
in better demand. Common iron bars are 11. 12s. 6d. ; 
iron rivets, 141. 58.; packing (parallel), 8/.; packing 
(tapered), 117. 10s. ; steel billets (soft), 87.; steel billets 
(medium), 82. 15s,; steel billets (hard), 97. 10s.; steel 
boiler plates, 13/.; steel ship, bridge and tank plates, 
81. 15s. to 81. 17s. 6d. ; steel angles, 82. 5s. to 81. 10s. ; 
steel joists, 8l. 5s. to 81. 10s. ; heavy steel rails, 87. 10s. ; 
black sheets, 117, 10s. ; and galvanised corrugated sheets, 
16s. 158. 





NOTES FROM THE NORTH. 


Giaseow, Wednesday. 


Scottish Steel Trade.—During the past week rather a 
better feeling has been noticeable in the Scottish steel 
trade, but it is still difficult to get that feeling translated 
into actual business, which is the thing which really 
counts. Buyers keep holding back, and only specify 
for their most immediate requirements. When these 
form a good tonnage very keen prices can be secured, 
but some buyers have a firm conviction that they will 
yet be able to place forward lots at prices much below 
to-day’s level. These are the men of an optimistic 
turn of mind because it is difficult to see how producers 
can reduce much further and still live. The inquiry 
for plates and sections is very poor all round. Stee 
sheet makers report a little more business this week, but 
only in a few instances can much distance ahead be seen. 
Galvanised sorts continue in good demand for export, 
and makers have a fairly good tonnage booked. The 
following are the prices current :—Boiler plates, 12/. 10s. 
per ton; ship plates, 8/. 17s. 6d. per ton; sections, 
8l. 7s. 6d. per ton; and sheets, y to }in., 101. 5s. to 
10. 10s. per ton, all delivered Glasgow stations. 


Malleable Iron Trade.—Little change can be noted in 
connection with the malleable-iron trade of the West of 
Scotland this week. The demand is said to be a shade 
better, but a very decided improvement will be necessary 
before the trade nears anything approaching normal 
conditions. In the steel re-rolling branch there has 
also been little change, and severe competition with keen 
prices is very general. The current price of ‘‘ Crown” 
bars is 111. 12s. 6d. per ton, delivered Glasgow. 


Scottish Pig-Iron Trade—A weak tone continues to 
characterise the Scottish pig-iron trade, and prospects 
do not show any sign of improvement. Heavy stocks are 
general and the demand is as poor as ever. Prices are 
nominally unchanged and are as follow :—Hematite, 
4l, 10s. per ton, delivered at the steel works ; foundry 
iron, No. 1, 4l. 82. per ton, and No. 3, 4l. 6s. per ton, 
both on trucks at makers’ yards, 


_ Scottish Pig-Iron Shipments—The shipment ‘ of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 16, only amounted to 318 tons. 
Of the total, 135 tons went overseas and 183 tons went 
coastwise. For the corresponding week of last year the 
figures were 756 tons foreign and 152 tons coastwise, 
making a total shipment of 908 tons. 


Lenortant Contract.—Sir William Arrol and Co., 
Le od, Glasgow, have just received an order from the 
oak, and §, Railway for large additions in connection 
ce a the reorganisation of the locomotive works at 
: ewe. The order is for the steel buildings erected 
compete, and it also includes the overhead travelling 
cranes in which the firm specialises. This order, coupled 
with the other contracts recently secured, will keep the 
works fully occupied till about the end of this year. 
Shipbuilding.—The Fairfield Shipbuilding and Engin- 
_e Co., Limited, Glasgow, law pres le an cndes 
om the Liverpool and North Wales Steamship Co., 
> ee for a twin-screw bapeneeowe® lied passenger 
oan er. This vessel will be speci esigned for the 
a mer and excursion services which the company 
give between Liverpool, Llandudno: and the Menai 


Straits. She will, be 320 ft. in length between the 
perpendiculars, 44 ft. in moulded breadth, and 31 ft, in 
moulded depth—The Burntisland Shipbuilding Co., 
Limited, have secured an order for a steamer of about 
800 tons deadweight for the Brussels Steamship Co. 
Limited, London. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Ship Repairing Contracts.—In open competition with 
other United Kingdom and Bristol Channel ship repair- 
ing concerns, the Cardiff Channel Dry Docks and Pontoon 
Company, Limited, have secured a couple of contracts 
to repair extensive bottom damage suffered by the 
Cardiff steamers Pilton and Glenaster. In each case the 
work will take about three weeks and will necessitate 
dealing with a large number of bottom plates, besides 
internal work. The Pilton, of 5,100 tons d.w., owned 
by Messrs. W. J. Tatem, Limited, was blown ashore 
at Sully, between Cardiff and Barry, in December last, 
and was recently refloated by Mr. J. Hindmarsh, M.Sc., 
managing director of the Cornish Salvage Company 
(1918), Limited, while the Glenaster, 5,300 tons, owned 
by the Aster Shipping Company, Limited, Cardiff, 
stranded on the west coast of Africa a couple of months 
back. 


The Coal Trade.—New business in the coal trade is 
quiet at the moment, but the better descriptions of 
large coal are well booked up for shipment this side of 
the holidays, and colliery salesmen in consequence are 
able to maintain prices. Dry large and bituminous 
coals, however, are excessive and irregular in price, 
while smalls, too, are readily available at figures governed 
by individual circumstances. Shipments of coal as 
cargo from South Wales last week amounted to 461,030 
tons, compared with 457,600 tons in the preceding week. 
Of last week’s total 257,930 tons were exported from 
Cardiff, 93,010 tons from Newport, 69,220 tons from 
Swansea, 33,500 tons from Port Talbot, and 7,370 
tons from Llanelly. Of the total 56,430 tons were 
despatched to Algeria, 29,850 tons to Brazil, 21,500 tons 
to Canada, 39,980 tons to Egypt, 91,900 tons to France, 
60,280 tons to Italy, and 34,780 tons to Spain. 


Iron and Steel Trades.—It is reported that the Richard 
Thomas group have secured a contract to supply half 
a million boxes of Welsh tin plates at 19s. 9d. against the 
20s. 6d. middle price ruling since the stabilisation scheme 
fell through. This report has caused some surprise in 
view of the high cost of production. Generally the out- 
look is regarded as more hopeful, some fairly good orders 
having been placed from South America and the Con- 
tinent. Shipments of iron and steel goods last week 
totalled 18,106 tons compared with 13,076 tons in the 

revious week. Exports of tinplates and terneplates 
totalled 10,055 tons against 7,281 tons, blackplates and 
sheets 1,329 tons against 1,330 tons, galvanised sheets 
5,168 tons against 3,860 tons, and other iron and steel 
goods 1,554 tons against 605 tons. 





Tue British EnaiInerers’ Assocration.—At the 
Thirteenth Annual General Meeting of the British 
Engineers’ Association, held at the Hotel Victoria, 
Northumberland-avenue, London, W.C.2, on May 14, 
Mr. H. J. Ward, of Messrs. J. and E. Hall, Limited, of 
Dartford, was elected President in succession to Sir 
Ernest W. Petter, the retiring President. 





SeacomBE Ferry Stace.—tThe new 48-ft. long ferries 
stage at Seacombe, Cheshire, has now been completed 
at a total cost of 60,000/, and it replaces the stage built 
on the same site in 1878. The whole weighs approxi- 
mately 3,000 tons, and features of the construction are 
the precautions taken to prevent destructive action by 
sea water. Both the internal and external surfaces of 
the pontoons and girders of the new pier have been 
coated with solution and enamel supplied by Messrs. 
Wailes Dove Bitumastic, Limited. 





TRANSPORT OF 48-TON STaTOR.—Recently the London 
Midland and Scottish Railway Company successfully 
conveyed a 48-ton stator, designed for the 20,000-kw. 
generator which is being erected at Bradford Power 
station, from Newcastle to its destination. The handling 
of this stator is the greatest accomplishment of the kind 
so far achieved by the staff of the Valley Road Goods 
Station, where the load was entrained. For the purpose 
of transport a 12-wheeled truck 67 ft. in length and 
weighing 38 tons was used. The journey from the 
terminal railway station to the power-house was com- 
pleted with a traction engine having rubber tyres. 





U.S. ENGINEER’S JAPANESE Mission.—A law having 
recently been passed in Japan requiring all hydro- 
electric power stations to provide at least 10 per cent. 
of their normal power output by means of steam genera- 
tion, much new constructional work is rendered neces- 
sary. Mr. Francis Hodgkinson, chief engineer of the 
South Philadelphia Works of the Westinghouse Electric 
and Manufacturing Company, and an authority on 
steam turbines, has left for Japan to consult with and 
advise engineers in that country on various problems 
which arise in connection with the steam generation 
of electric power. It is of interest to note that Mr. 
Hodgkinson will take advantage of his visit to present 
messages of goodwill from the Ameritan Society of 
Mechanical Engineers to the Society of Naval Archi- 
tecture and the Society of Mechanical Engineers of 





Japan. 


NOTICES OF MEETINGS. 





Tue Royat Socrety or Arts.—To-day at 4.30 
.m., at John-street, Adelphi, W.C.2. Indian Section. 
‘The Industrial Progress of the Mysore State,” by 
Sir Alfred Chatterton, C.I.E., B.Sc. 


Tue Institution oF MEcHANICAL ENGINEERS.—To- 
night at 6 p.m., at Storey’s-gate, S.W.1.. Extra General 
Meeting. ‘“‘Some Tests on a Two-Stroke Cycle Oil 
Engine,” by Professor E. A. Alleut, M.Sc. 


Tue Disset Encrine Users’ Assocration.—To-night 
at the Engineers’ Club, Coventry-street, W.1. “ ‘0- 
metry of Exhaust Temperatures of Internal Combustion 
Engines,” by Mr. Charles E. Foster. 


Tue Socrety or Grass TEcHNOLOGY.—Monday, 
May 25, and Tuesday, May 26. ‘‘Symposium on the 
Constitution of Glass.” Monday, May 25, at 7.30 p.m., 
at the Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘The Nature and Constitution of Glass,” by 
Professor W. E. 8S. Turner, D.Se. ‘‘On Glasses as 
Supercooled Liquids,” by Professor G. Tammann. 
“Some Remarks on the Constitution of Glass,” by 
Dr. F. Eckert. ‘‘On the Constitution and Density of 
Glass,” by Dr. A. Q. Tool and Mr. E. E. Hill. ‘ On the 
Viscosity and Allotropy of Glass,’’ by Professor H. Le 
Chatelier. Tuesday, May 26, at 2.30 p.m., at the 
University College, Gower-street, W.C.1. ‘‘ The Struc- 
ture of Quartz and Silica,” by Sir W. H. Bragg, D.Sce., 
F.R.S. _“‘ The Viscosity of Glass,” by Mr. V. H. Stott, 
M.Sc. ‘“‘The Melting Relations of the Soda-Lime- 
Silica Glasses,” by Dr. G. W. Morey and Dr. N. L. 
Bowen. ‘“ Polymorphic Transformations in Glass,’ by 
Dr. A. A. Lebedefi. ‘‘ X-Ray Studies of Soda-Lime- 
Silica Glasses,” by Dr. G. W. Morey and Dr. R. W. G. 
Wyckoff. At 7.15 p.m. Annual Dinner at the Hotel 
Cecil, Strand, W.C.2. ? 


THe Royat Institution oF GREAT BRITAIN.— 
Tuesday, May 26, at 5.15 p.m., at Albemarle-street, 
W.1. “‘ Passage of Electricity through Vacuum Tubes ” 
(Lecture II), by Professor R. Whiddington. 


THe InstiTuTIoN or STRUCTURAL ENGINEERS.— 
Thursday, May 28, at 7.30 p.m., at Denison House 
296, Vauxhall Bridge-road, S8.W.1. Annual General 
Meeting. ‘‘ Acoustics,” by Mr. A. G. Huntley. 


Tue Socrety or Cuemicat INDUSTRY: CHEMICAL 
ENGINEERING GRouP.—Friday, May 29, at 8.15 p.m., 
at the Chemical Industry Club, 2, Whitehall-court, 
S8.W.1. Annual General Meeting. 





Tue Institution or CiIvin ENGINEERS.—At the 
Annual General Meeting of the Institution of Civil 
Engineers held on May 12 at Great George-street, 
Westminster, London, 8.W.1, Sir William Henry Ellis, 
G.B.E., D.Eng. (Sheffield) was elected President of the 
Institution, while Sir Archibald Denny, Bart., London, 
Captain Matthew Henry Phineas Riall Sankey, C.B., 
C.B.E., R.E. (ret.), Mr. Ernest Frederick Crosbie Trench, 
C.B.E., M.A., B.A.I. (London), and Mr. Frederick 
Palmer, C.I.E. (London) were appointed Vice-Presidents. 





THe UTInisaTIon oF UNDERGROUND Stg£AmM.—During 
the past year, in Sonoma County, North-western Cali- 
fornia, and approximately 75 miles from San Francisco, 
natural steam has been passing up through 200 ft. of 
8-in. iron piping and driving a 35-kw. turbo-generator. 
The steam, according to accepted theories, comes up 
from an extensive underground cavern, having a layer 
of spongy rock for a floor, beneath which is a mass 
of hot lava. Water from surface lakes — down con- 
tinually through numerous passages, percolates through 
the porous rock, and is transformed by the intense heat 
into steam, which rises into the cavernous chamber. 
Steam keeps escaping from this chamber to the outer 
air through crevices and vents in the earth’s surface or 
roof of the cavern. Until the last few months, however, 
the practical future of this Sonoma County experiment 
has been problematical. Engineering tests had not 
been made, and the purity of the steam was, conse- 
quently, not known. Recently, however, the General 
Electric Company of America installed a trial turbo- 
generator, and made thorough tests of the steam at 
the wells. As a result of these experiments the natural 
steam was found to be 99 per cent. pure. It issues at a 
steady flow and a constant pressure of 60 lb. to 70 Ib. 
per square inch, and has a temperature at the outlet 
nozzles of 335 deg. F. Engineers were considerably 
impressed with the possibilities, after making a careful 
examination. They thought it likely that a considerable 
volume of electrical energy could be-produced, perhaps as 
much as 1,500 kw. per well, provided tho necessary 
water-supply for condensation could be obtained in the 
vicinity. Already a plan is on foot to supply electricity 
produced with this earth steam to Healdsburg, a town of 
2,000 population situated about 15 miles from Geyser’s 
Canyon, the site of the wells. The calculated cost per 
kilowatt is only one-third that required for the installing 
of a small steam, electric, or hydro-electric plant. Con- 
siderable difficulty attends the sinking of wells. In one 
case the pressure became so great at a depth of 140 ft. 
that an explosion occurred, demolishing the casing and 
blocking the hole. Later, the use of iron steam pi 
for the well casing enabled a depth of 203 ft. to 
attained when a constant flow of superheated steam was 
secured. A 65-in. steam valve was installed on the 
pipe and completed the well. Fifty feet from the first 
well a second was drilled, 318 ft. deap. Well No. 1 
supplied the power for drilling well No. 2. Although so 
close to the original well, the new tap has had absolutely 
no effect upon the steam pressure of the former. Other 





wells are in the process of being bored. 
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THE RECONSTRUCTION OF THE BOW POWER STATION. 


MESSRS. HIGHFIELD AND ROGER SMITH, MM.LE.E., CONSULTING ENGINEERS. 
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The panes for advertisements classified under the 
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Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
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guaranteed. Terms for ry advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in, 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practio- 
able regularity, but absolute regularity cannot be 
guaranteed. 








TIME FOR RECEIPT OF ADVERTISEMENTS. 

Advertisements intended for insertion in the 
current week's issue must be delivered not 
later than First Post on Thursday. In con- 
sequence of the necessity of going to press 
early with a portion of the edition, altera- 
tions for standing advertisements should be 
received 10 days previous to the day of 
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CREDIT INSURANCE. 


Tue proposals of the Federation of British 
Industries to the Government for the co-operation 
of the State in the insurance of credit have a 
particular interest for the engineering trades. The 
committee that has put forward these proposals 
was set up in response to the request of the Govern- 
ment for the views of industry on the subject, and 
its report appears to contemplate immediate action 
on practical lines. It seeks to promote and develop 
the export trade, in which British . engineering 
manufacturers are gravely threatened, and_ it 
extends not only to the export of merchandise, in 
which all industries are concerned, but also to the 
longer credits required for facilitating capital 
developments abroad, the material for which is 
pre-eminently the product of engineering works. 
For the latter purpose, indeed, the Federation is of 
opinion that “further provision of a more financial 
nature may be necessary,” and proposes to submit 
its views on the point to the Government at a 
later date. 

Meanwhile the Federation’s present suggestions 
deserve careful attention. They. are made in the 
generally accepted belief that much more export 
business could be done if more extended credits 
could be given to the oversea buyer; and the 
committee was doubtless confirmed in. that belief 
by the commoa knowledge that other manufacturing 
countries have obtained and enlarged foreign 
markets largely by offering credit facilities beyond 
those given by British makers, The simplest basis 
of credit is, in effect, for the seller as a term of the 
transaction to lend some part of his own capital and 
resources to the buyer.. The credit that can be given 
on this basis, obviously limited as it always.is by 
the seller’s available resources, is now restricted 
more than ever, The capital resources of many 
firms have been reduced by their contributions to 
taxation and otherwise, and the value of any capital 
amount as a basis for giving credit has been reduced 
in something like the considerable proportion in 
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abnormally high figure ; for example, 90 per cent. 
of losses in excess of the company’s aggregate 


‘«‘ Transverse Fissures ”’ in Rails (Illus.) ........-.:- 649 | premium income. .Such reinsurance would-be given 


only to companies of approved organisation, stand- 
ing, and efficiency, and in respect of goods that the 
seller warranted under oath and pertalty to be 
wholly or in an agreed percentage of United Kingdom 


One Two-Page Plate and Two One-Page Plates.— origin. The report states that, as far as experience 
PUMPING PLANT FOR THE LITTLETON \2°°* the excess risk would be extremely small— 


presumably no larger than the equivalent of the 
premium; while through the increase of export 
trade the Government would secure an improved 
revenue, a reduced unemployment charge, the pro- 
bability of a strengthened sterling exchange, and a 
gradual release from the responsibility and difficulty 
involved in operating the existing Export Credits 
scheme. To enable the policy to have the utmost 
effect in financing credit it should not be invalidated 
by any untrue representation or insufficient dis- 
closure on the part of the assured, and claims should 
be payable immediately on the failure of the 
customer to meet Ris obligation on the due date. 
These unusual provisions, though the Federation 
believes the insurance companies would accept them 
in return for the Government reinsurance, would 
probably involve some increase of premium ; but 
the Federation attaches the greatest importance to 
the credit risk being covered by a single and simple 
policy, especially with a view to rapid extension of 
business and to the interests of smaller manufac- 
turers and exporters, and deprecates more cumbrous 
alternatives if they can possibly be avoided. 
Measures such as ‘these might have a far-reaching 
effect on export engineering trade. The provision, for 
example, that claims should be payable so soon as the 
customer makes default would be likely to call for a 
more considerable inspection service than is used at 
present. When a customer desires or is compelled 
to make default he is more likely to allege some 
defect in the goods than to admit candidly that he 
will not or cannot pay, and to avoid such a detraction 
from the prompt payment clause as would arise if 
the customer could lawfully take this attitude, the 
mechanism for satisfying both parties that the 
seller had actually fulfilled the contract of sale might 
have to be strengthened. Subject, however, to such 
executory details, there seems to be no reason why 
the proposed scheme should fail to increase the 
volume of export trade, provided manufacturers are 
in a position to make permanent use of it. The first 
condition of this is that the goods they offer shall 
be as suitable to the needs of their customers as 
those of manufacturers in) other countries, and no 
more costly. Customers will doubtless welcome the 
offer of extended credit, though our own is. by no 
means the only country that is likely to offer it ; 
but they will not use it, except perhaps as a tem- 
porary expedient if similar offers have not arrived 
from other quarters, unless: the. goods are such as 
they want, and cost no more from British than from 
other manufacturers. 








Umirep Srarzs: For Subseri N 
: ew York: W. H. Wiley, 
440, Fourth Avenue.. e 
3, Oh vertisements: J. §. Allan, 


which prices and expenses have increased. A second 


No one who is familiar with the resources of the 







































































ay aro er re eee 


ar ae 














OTS Se aS Sk NG I AE RRS Rt da A RE 


; 
zt 





LENS OY TINGE I RRR REN ge 





OE RN RRR 





642 


ENGINEERING. 





[May 22, 1925. 





British engineering trades, both in designing and 
in manufacturing, can imagine that British manu- 
facturers are less able than those of other countries 
to supply the special needs of individual markets ; 
but it is idle to conceal the fact that they have 
taken less pains to ascertain them, and have shown 
less willingness to adapt their products to what 
individual markets require. It may be questioned 
whether this is due altogether either to an arrogant 
indolence, which requires customers to suit their 
needs to the manufacturers’ standards, or to a 
native insensitiveness to differences in local require- 
ments, though both of these dispositions are often 
suggested to explain the alleged fact that in many 
trades British designs do not readily follow the 
demands of individual markets. To ascertain these 
demands, and to modify standard designs or create 
new ones to meet them, may involve considerable 
expense, which prudent traders may not be justified 
in incurring without being assured that they can 
produce at an economical price and in competition 
with other countries. Yet if advantage is to be taken 
of the opportunity that the proposed extension of 
credit facilities is intended to create, these expenses 
must be incurred on the products of which standard 
British designs do not satisfy local requirements, and 
the cost of production, both of these and of standard 
products of which the design is acceptable, must be 
such as to allow competition with other countries 
on equal terms. 

This is a condition that employers cannot fulfil 
by themselves. The largest element of cost is 
labour, and an ‘essential condition of a competitive 
cost is that labour shall be used with at least the 
same economy as is shown by competitors. British 
engineering industry has been beaten on many 
occasions because it could not show that economy. 
Rules that may have been appropriate enough to a 
struggle between masters and men, but are hope- 
lessly crippling to both when they are engaged in 
keen external competition, prevent many men from 
earning as much as they could, compel some of 
them to produce less than they could, and restrict 
most of them from doing work they could do in 
conjunction with, or as an alternative to, other 
work, with a saving of cost or increase of employ- 
ment. If full advantage is to be taken of the present 
opportunity, employers will need to be assured that 
the work will be freed from these restrictions. 
Even if the whole of them were removed, British 
workmen would still be earning more than those 
of any other country, except the United States, 
where such restrictions are practically unknown. 
The removal of the restrictions would add nothing 
to the rate of profit of employers, who have to 
pass on to the consumer any savings that result ; 
without their removal, the handicap under which 
the joint enterprise of works and men are com- 
peting seems likely to make successful competition 
impossible, and to frustrate the opportunity that ex- 
tended credit facilities might offer. The situation is 
one that industrial leaders of trade unions must 
realise. For the sake of their members, their indus- 
tries and the country, it is to be hoped that they will 
give effect to their convictions. 

If manufacturers are enabled to make the showing 
in competition that would be possible with a united 
front, the administration of the increased credit 
insurance, and the further provisions that the 
Federation is likely to suggest, may also be a step 
towards the creation of an Imperial home market. 
No richer fields for development exist than are to be 
found within the Empire, and if the manufacturers 
of this country are able to compete with others 
in design and cost, no more fruitful use could be 
made of the suggested increase in trading facilities 
than to devote them primarily to extending inter- 
Imperial trade. 





TRANSPORT ORGANISATION. 


SPEAKING at the Congress dinner of the Institute 
of Transport last week, the Home Secretary 
mentioned that he felt reluctant to impose re- 
strictions with a view to eliminating the practice 
of crawling amongst London taxi-drivers, as they 
would be likely to involve great hardship on 
the small owner. We fear that a committee 
which it is suggested that the Institute should 





set up to consider transport organisation will 
meet with the same difficulty on a more ex- 
tended scale. The fact is that we have travelled 
so far from the simple life that those whom 
we have elected to legislate on our behalf have to 
constantly impose hardships on the individual 
for the common good. The proposal to appoint 
a committee followed on a paper read on the co- 
ordination of rail and road transport by Mr. D. R. 
Lamb before the Congress, and more than one of 
the representatives of the larger road transport 
organisations who joined in the discussion gave the 
impression that they regarded the small man as 
having no legitimate status. Such a view may be 
economically, if not ethically, sound, but if this 
is so it can only be regarded as regrettable. We 
confess to rather an admiration for the man who, 
breaking no law, is prepared to stake his slender 
resources in an endeavour to earn an honest living. 
He is called hard names by his larger competitors, 
but in truth his only crime is the retention of a 
spirit of adventure in these hundrum times. It 
would not be amiss in many cases if those who 
dubbed him pirate would look back on the beginnings 
of their own enterprises, and seek to define the differ- 
ence between their own actions in the past, and that 
of those they condemn in the present. If individual 
enterprise in this or any other direction is to become 
impossible, we greatly fear that the organisation of 
civilisation is being overdone, but fortunately we 
are still far from such a condition. 

The terms of reference suggested by Mr. H. 
Mattinson for the committee which he moved should 
be elected, are to ascertain what steps can be use- 
fully taken to organise the various forms of trans- 
port used on the highways of the country, and to 
co-ordinate their interests with those of the railways. 
We believe that it will be very generally admitted 
that some action along these lines is desirable, as the 
present position is decidedly unsatisfactory. In his 
paper Mr. Lamb suggested that the subject would 
be a fitting one for the consideration of the Institute 
of Transport in conjunction with the Standing Joint 
Committee of Mechanical Road Transport Associa- 
tions. He also mentioned that there was no body 
other than the Institute capable of dealing with 
a controversy of this nature efficaciously, as no 
other technical institution comprises within the 
same membership so many leading representatives 
of the different warring elements. This state- 
ment, while lending support to Mr. Lamb’s conten- 
tion, also appears to contain an element of danger. 
The question of co-ordination may be regarded 
from two points of view, that of the public on the 
one hand and the shareholders in the transport 
companies on the other, and the former will not be 
slow to perceive that the two are by no means 
necessarily compatible. The public rightly regard 
the existence of competition as a safeguard of 
their interests, and a considerable amount of educa- 
tional work is requisite to convince them that com- 
binations and working agreements are in the 
interests of anyone but the shareholders of the 
companies concerned. In some cases the suspicion 
of the public is no doubt justifiable, but in general 
some measure of combination in business can be 
said to be in their interest under modern economic 
conditions. In cases where such combinations 
prove advisable we are of opinion that a deliberate 
effort should be made to bring home the fact that 
the public are really benefiting, and we might 
quote the recent railway combinations as. an 
example where such propaganda has been unfor- 
tunately neglected. The public have been quick 
to discover the disadvantages resulting from this 
combination, but are apt to take the ensuing 
advantages as a matter of course. 

Any bias which the committee may possess would 
be largely offset if the constitution could include 


public interest, So far as we know, the only body 
which directly represents this interest on transport 
questions is the Ministry of Transport, and we 
hope that the appointment of an official of the 
Ministry will be considered if it is at all practicable. 
The committee would have no government status, 
and such an appointment could, therefore, be 
entirely unofficial. Perhaps, however, the best 





guarantee that the interests of the public will 





representatives who are purely concerned with the’ 


receive due consideration lies in the names of the 
various distinguished men who mould the policy 
of the Institute. Probably the greatest difficulty 
in constituting the committee will be to cive 
representation to the small passenger or goods 
carrier who owns only a few vehicles, but who 
nevertheless in the aggregate represents a heavy 
interest in the transport question. As we have 
already remarked, the policy of some of the larger 
organisations is to attempt the entire elimination 
of this element, but we feel assured that such an 
attitude on the part of the committee would be 
a serious mistake, and would result in the forfeiture 
of the confidence of the public. The latter will 
ultimately be called upon to pay the piper, and 
it is perhaps sufficient to remark that the final 
success or failure of any measures formulated 
depends on their approval. 

Turning now to the terms of the proposed 
investigation, the primary object is to attempt 
to co-ordinate the interests of the railway companies 
on the one hand, with those of the road transport 
companies on the other. Each believe that they 
have a grievance ; for, while the railway authorities 
feel that they are entitled to wider road-carrying 
powers to enable them to meet competition 
effectively, the road carriers suspect the railways 
of an intention to run road traffic at an unremunera- 
tive rate until such times as they have stifled 
competition. Unfortunately, however, it would 
appear that the crux of the antagonism between 
the two interests lies in the question of the incidence 
of rating. A most contentious issue is thus intro- 
duced, and the arguments on both sides involve 
such wide issues that any settlement acceptable 
to all parties appears impossible. A discussion of 
the rating question involves the owner of every 
type of vehicle using the roads, and would raise 
the question of the damage done by each type, 
as well as the extent to which each constitutes 
a public necessity. We do not, of course, know 
whether the committee would regard this issue 
as relevant, and the point has presumably not yet 
been raised, but the attitude taken by some of the 
speakers who joined in the discussion on Mr. Lamb’s 
paper would justify a decision to accept the present 
system of rating as a basis of all new proposals. 

Assuming this decision were reached, ample 
matter would still be left for discussion, and the 
ground would be left clear for compromises of a 
practical nature. Mr. Lamb referred in his paper to 
a number of points on which co-operation might be 
of advantage. He suggested that more generous 
rates of payment on the part of the railways for 
services rendered by the road companies would 
attract the goodwill of the latter, and would result 
in an increase of traffic to their mutual advantage. 
Unremunerative rail services might be performed 
by road transport, and much unprofitable handling 
of goods by the railway authorities could be avoided 
by the use of road vehicles for consignments to 
suburban areas. As regards omnibus and motor- 
coach services, the actual number of passengers 
might be greatly increased by the inauguration 
of through facilities. These and similar proposals 
afford ample ground for co-vperation of a nature 
that might equally result in benefit to the railway 
companies, the road organisations and to the 
general public. 





EXPLOSIVES IN MINES. 


Durtne the South African War the purchaser 
of an evening paper is reported to have returned 
this to the vendor, with the request to be given 
in exchange the flamboyant poster, which had 
led to the purchase, and which, he asserted, seemed 
to contain the most news. This story is recalled 
by the second report of the Explosives in Mines 
Research Committee, which has just been issued 
by H.M. Stationery Office, price 3d. Accompanying 
the report is an advertisement concerning It, which 
seems to contain nearly as much information as the 
main document. The latter gives very little, and 
in one sense at any rate, some of this little is 
wrong. We refer to the claim that “ fundamental 
researches are in progress, whereas what. is really 
meant is that comprehensive investigations have 





been undertaken. The distinction between the 
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two is itself fundamental. The famous Michelson- 
Morley experiment was undoubtedly fundamental, 
so also was the work of Becquerel on radioactivity. 
On the other hand the investigations of Madam 
Curie, highly fruitful as they proved to be, were 
merely a comprehensive extension of Becquerel’s 
fundamental work. Similarly, the observation of 
Scheele that silver chloride was blackened by 
exposure to light was fundamental, but had a 
successor, knowing this, merely tried the effects of 
replacing the chlorine by other halogens, this research 
would merely have been comprehensive, although of 
the very same type as that for which the official 
research boards claim the title of fundamental. 

In actual fact fundamental researches such, for 
example, as the isolation of the electron, or the 
determination of the structure of the atom, are 
seldom or never made by Research boards and 
their coadjutors. There is, of course, nothing 
to complain of in this. “‘ They also serve who only 
stand and wait,” and much more than this must be 
credited to the patient and industrious workers 
who supply us with most of our scientific and 
technical data. 

Returning to the explosives report it would seem 
that the main reason for its paucity of interest lies 
in the circumstance that the various investigations 
now in hand are still far from completion, - whilst 
some of the others would appear to be concerned 
with trivialities. ‘‘ Empirical” experiments are 
being made in continuation of those, in which it 
was proved that fire-damp mixtures could not be 
fired by “permitted” explosives unless used in 
excessive charges. « The firedamp has been replaced 
by methane, and the conditions have been varied 
by changing the position of the gun and the 
loading density, and also by reducing the diameter 
of the gallery. Experiments have also been made 
in the ignition of mixtures of coal dust and air. 
This, it was found, could not be effected with any 
of the permitted explosives, but with other types 
ignition was readily obtained. It may be noted 
that the piezo-electric properties of tourmaline are 
being used to measure the pressures attained in 
gaseous explosions. This application of piezo- 
electric properties was, we believe, first suggested 
by Sir J. J. Thomson in connection with experi- 
ments on submarine mines. 

An interesting but perhaps valueless point was 
established in some of the so-called “‘ fundamental ” 
researches, it being found that coal dust could be 
electrified by blowing it through a copper tube. It 
is suggested that there is “an evident danger from 
circulating clouds of mine dust if sufficiently high 
electrical potential differences are reached to cause 
the passage of breakdown sparks.” We may 
observe, however, that coal dust in the workings is 
never blown through copper tubes, and in the 
absence of these it is at least possible that the elec- 
trical effects would be little or nothing. The possi- 
bility of dangerous electrical potentials being gene- 
tated by dust whirls in the workings seems very 
doubtful, and the question can certainly not be 
settled by experiments on copper tubes. The value 
of the observations thus obtained is in no way 
enhanced by dubbing them fundamental. 

In this connection reference may perhaps be 
made to a letter of Sir Joseph Larmor, which 
appeared in the Times of last Wednesday. In this 
the writer noted that over 4,000,000/. was provided 
in the Government estimates for scientific research. 
This, he says, is an astonishing sum when con- 
trasted with all the income of all the universities in 
the land. There is, perhaps, not a little reason to 
fear that no inconsiderable fraction is being ex- 
pended on futilities. For example, it is rumoured, 
that the one research department is instituting 2 
series of accurate measurements of the crank effort 
expended by labourers turning a crane handle. It 
18 difficult to see in what way the information 
thus gained can be valuable either technically or 
medically, 





Roap ,RISKS.—An attractive and useful booklet 
a Road Risks Illustrated ’’ has been issued by 
Liv oyal Insurance Co., Limited, of 1, North John-street, 
paed. A large number of illustrations showing 
ama t-car and motor-cycle accidents of an unusual type 

ith explanations of the legal point of view in each case 


THE PRINTING AND ALLIED TRADES 
EXHIBITION. 


Tae Printing and Allied Trades Exhibition 
in the Royal Agricultural Hall, though its con- 
tents are about 80 per cent. British in origin, is of 
an international character, and it affords an oppor- 
tunity of studying the trend of development in the 
United States of America and on the Continent of 
Europe. In addition to a very exceptional display 
of printing machinery there are exhibits of work of 
great merit produced by its use, and those who 
appreciate the value of artistic printing may 
spend time in a very instructive way, studying 
the rare collection of printed books loaned by 
Mr. George W. Jones or even examining what has 
been done by the students of printing in the 
technical colleges. The Exhibition remains open 
until May 30. 

Of the actual exhibits of printing machinery 
perhaps the most exceptional example is that of 
the Typary and Typon Company Limited, of 
1 to 4, Red Lion-passage, London. In all, the 
development of the methods employed in oftset 
lithography, there has always been present the 
great handicap that it was necessary to go through 
the entire routine of letterpress work, composition, 
correction, making up the formes and putting them 
on the machine, in order to obtain a single good 
copy for the photo-reproduction work. With the 
Typary machine the equivalent of a first proof, 
properly set and spaced, is produced by the mere 
operation of typewriter keys and the type is dis- 
tributed, line by line, immediately after use. The 
machine is operated by an electric motor drive, 
but it does not print as each key is depressed, as is 
the case with an ordinary typewriter. Only when 
the line is complete, automatically spaced and 
justified is the printing of the complete line per- 
formed. The number of type keys is 84, which 
gives with the shift devices a choice of 225 separate 
characters. These include everything in a complete 
fount of type, even to “em,” “en,” quads, spaces, 
&c. Indentations may be made for the intro- 
duction of illustrations and the lines may be set out 
for tabular matter. A dial with a moving indicator 
measures off the typographic points as the operator 
types the line, and is placed immediately above the 
keyboard. When the type-bars have been thrown 
out across the table through the twin guides to 
their proper locations a projecting device attached 
to a traversing carriage correctly aligns the type. 
Following the aligning mechanism an _ inking 
apparatus, similar to that of an ordinary machine 
printing press, moves across the type. A platen 
then moves forward and down over the type and the 
impression of the type is made, after which the 
platen returns to its normal position, and the proof 
sheet bearing the imprint is moved forward one 
space on the platen. Once the operator has 
keyed out a line of type the time taken to assemble 
it, align, justify and ink the type, make the impres- 
sion and for the platen to return is approximately 
12 seconds, but he can proceed to type the next 
line as soon as the recording dial showing the 
points returns to zero, which takes place as soon as 
the automatic process of assembly starts. Should 
a mistake be made the distributing lever can be 
brought into action by a pedal, and the type returned 
to the magazine without going through the printing 
process. It is claimed for this machine that it is 
capable of recording something of the order of 
10,000 letters in one hour. 

The same firm have introduced a new photographic 
paper, which they have named Typon. This can 
be used to obtain a negative by simple face-to-face 
contact with the printed page obtained from the 
Typary machine or, indeed, from any printed matter 
which has to be reproduced to the exact size of the 
original, It is a special kind of bromide paper 
which is exposed in contact with the copy in a 
printing box which contains a number of half-watt 
lamps. As the paper used is of the stripping kind, 
the negative after drying may have the paper 
backing removed from the film by the simple 
expedient of raising the corner and pulling it off. 
A thin, flexible and tough negative is thus obtained 
which is ready to print down on to the zinc, and the 


way. By the use of this paper it is possible to 
reproduce the negative, develop it, and have it 
ready for printing down on to the sensitised zinc 
plate in a very few minutes. 

An interesting exhibit of standardised printing 
machinery is afiorded by Intertype, Limited, of 
15, Britannia-street, London, W.C.1. This consists 
of a machine to which magazine units may be added 
whenever required, as well as side units for head 
letter or display work, until the machine may be 
converted eventually into an ideal jobbing machine. 
As all the magazines, matrices, moulds, &c., are 
interchangeable, very flexible working is obtained. 
Any machine which carries a required font of matrices 
need not be interrupted to handle some rush work or 
set of proofs. The magazine containing the required 
matrices may be removed and placed on any other 
Intertype machine. 

H.T.B., Limited, of Blackhorse-lane, London, 
E. 17, show their full- and semi-automatic pile 
feeders attached to a single-colour rotary ofiset press 
made by Linotype and Machinery, Limited, of 
Broadheath, and to other machines made by 
Messrs. G. Mann and Co., Limited, of Leeds, and 
Messrs. Marinoni of Paris. To the general printer 
the semi-automatic feeder is perhaps of greatest 
interest, for by its use accurate register at any speed 
up to the value of 6,000 impressions an hour can be 
obtained, which covers all the common require- 
ments. Though the machine takes up little space 
behind the printing press, it enables an increase in 
output compared with the best hand feeding of 
30 per cent. to 100 per cent., depending on the nature 
of the work. In this machine all the trips and 
untrips are worked automatically. All the adjust- 
ment that is necessary is in the side-lay for the sizes 
of the sheets. 

Included among the electric equipments for paper 
working and printing machinery exhibited by the 
British Thomson-Houston Company, Limited, of 
Rugby, there is a variable-speed motor of the poly- 
phase alternating-current type. This has push- 
button control giving “start,” “stop,” “creep,” 
“on” and “off” in one case, and “raise speed” 
and “lower speed” in another. The motor exhi- 
bited is capable of giving 25 h.p., and runs at 
1,400 r.p.m. to 450 r.p.m. on a three-phase supply 
at 400 volts to 440 volts and 50 cycles. It is fitted 
with a pilot motor, operated by push buttons to 
efiect the speed variation, which is obtained by 
movement of the brush system. In some cases it 
is possible to eliminate the pilot motor and obtain 
the speed variations through the medium of a hand 
wheel. A great variety of drum-type starters, 
totally-enclosed panels and other B.T.H. equip- 
ment for printing machine drives is also displayed. 

Just as the makers of electrical equipment for 
the driving of machine tools have perfected control 
panels to suit all the required conditions of running, 
they have devoted themselves similarly to the 
necessities in connection with printing machinery, 
and Electromotors, Limited, of Openshaw, illus- 
trate this in an efiective way. On their stand there 
is shown a complete electrical equipment for the 
operation of a rotary press on their “ Gem” system. 

Messrs. J. H. Holmes and Co., of Portland-road, 
Newcastle-on-Tyne, display a model of the Holmes- 
Clatworthy two-motor equipment for the driving 
of rotary web printing presses. By its use the 
machinery may be started smoothly from rest 
and accelerated evenly without causing the break- 
age of the paper. In conjunction with this there is 
exhibited a full-sized controller for a rotary press 
operated by push buttons. 

A selection of their latest models of cardboard 
box-making and cross-stitching machines is pro- 
vided by Messrs. Vickers Limited, of Vickers’ 
House, Broadway, Westminster. Included amongst 
them is a new type of corner staying and ending-on 
machine driven by a self-contained electric motor. 
In this design the return and friction springs of the 
earlier models have been eliminated and a posi- 
tively-operated paper gripper has been introduced. 
By the reduction of working stresses through 
careful design, higher working speeds have been 
obtained without loss of reliability or impairment 
of the quality of the products. 

The well-known melting furnaces made by 
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Limited, of 115, Strand, London, are effectively 
displayed. These have mechanical mixers, tem- 
perature controllers, detachable elbows and flow 
pipes and reversible water-cooled ingot moulds. 

A high-speed envelope folding and gumming 
machine of a type newly introduced to the market 
is shown by Messrs. Dawson, Payne and Lockett, 
Limited, of Dean-street, Fetter-lane, London, the 
agents of the makers, Messrs. David Carlaw and 
Son, Limited, Glasgow. This, though built on the 
ordinary “ Leader” system, has had new features 
introduced in order that a speed of production of 
185 envelopes per minute can be maintained. One 
of the distinctive features is the replacement of the 
usual cam drive for the plunger by a semi-rotary 
movement. The delivery system is entirely rotary 
and no grippers are used for it. 

On the stand of Messrs. Lorilleux and Bolton, 
Limited, of 31, Cursitor-street, Chancery - lane, 
London, there is shown a very simple and eftective 
means of testing the permanency of coloured 
pigments. In the centre of a casing is mounted 
a lamp, the light from which has a high actinic 
value, and which has the characteristic of giving 
uniform illumination. The colours to be tested are 
printed or painted on papers which are introduced 
into small slides at’ gaps in the casing. By com- 
parison with the fading effects caused by sunlight 
it has been found that 20 hours’ exposure, under 
the prescribed conditions, to the rays from the 
standard lamp is equal to one month of bright 
sunlight. By the use of this simple and effective 
means it is possible to classify pigments, such as 
might be proposed for printing posters, according 
to the way in which they will withstand sunlight, 
with a great reduction in the expenditure of time. 





THE ROYAL SOCIETY SOIREE. 
(Concluded from page 615.) 

Tue exhibits of the National Physical Laboratory 
included two examples of the new all-metal types of 
Backhurst-Kaye mercury-vapour pump; very high 
rates of evacuation, demonstrated by providing 
adjustable leaks, are obtained by effecting the 
diffusion of the vapour at the throat of a Venturi 
stricture. The Laboratory also exhibited examples 
of the photo-electric cells of Mr. T. H. Harrison 
which are employed for the exact colour-matching 
which has been found essential for the accurate 
standardisation of incandescent lamps. The 
method was developed in the Research Labora- 
tories of the General Electric Company at Wembley. 
The property utilised is that photo-electric cells 
containing a film of sodium, become more sensitive, 
and rubidium celis less so, as the temperature of 
the lamp is raised. A rubidium and a sodium 
cell are connected in series, and the photo-electric 
currents are balanced against each other when the 
two cells are illuminated by the same lamp; in 
this way lamps are matched within 1 deg. C. 
absolute of the equivalent temperature and within 
0-1 per cent. of the volts. 

Dr. W. Rosenhain demonstrated some peculi- 
arities in the formation of Neumann lines in iron. 
When small prisms of nearly pure iron, having one 
vertical face, are compressed, slow strain produces 
slip bands, but impact sets up Neumann lines, In 
a recently deformed specimen impact does not call 
forth Neumann lines, but they appear when the 
specimen has recovered by ageing, and is then 
submitted to impact. Dr. Ezer Griffiths exhibited 
several new simple forms of carbon dioxide measur- 
ing instruments, especially designed in connection 
with the cold storag: of fruit in ships’ holds. 
The one form consists of a glass tube, nearly 
2 in. in diameter, bent to a circle so that the 
two closed ends almost meet; the tube contains 
some mercury which, when the tube is turned 
by hand about an axis vertical to its plane, trans- 
fers the air drawn in near the one end over to 
the other end and sends it into an axial tube charged 
with soda lime ; two two-way taps are required for 
the manipulation of the pump. The principle of the 
other pump is similar; it is a piston pump with a 
vertical barrel, parallel to which the soda lime tube 
is fixed for the absorption of the CO, The third 
more delicate device, a Hayes apparatus, makes use 


of caustic soda solution ; to prevent any splashing 
over of liquid in the tubes when the ship is tossing, a 
float has been inserted in the liquid column. The 
last exhibit coming irom the National Physical 
Laboratory was the portable apparatus of Mr. J. 
Hollingworth for the measurement of the intensity 
of long-wave radio signals; a generally similar 
non-portable form has been used at four stations 
in the British Isles. 

The Research Department, Woolwich, also had 
some interesting novelties. The ingenious appara- 
tus for the study of colloid structures—due to Mr. 
H. J. Poole, who described it in the Faraday 
Society last January—is essentially a constant 
temperature extensometer ; itis used for measuring 
the Young modulus and the shear modulus of jellies 
and determining the creep modulus; cordite has 
been shown to have the structure of a two-phase 
liquid, both the phases being continuous. The 
colloid nature of cordite was also brought out by 
Dr. West’s X-ray photographs. In the Debye- 
Scherrer method a crystalline solid like graphite 
shows distinct dark rings, but colloids only diffuse 
darkness. Dr. West further exhibited some com- 
parative microphotographs of steel specimens, 
broken on a tensile machine, and X-ray spectro- 
grams of the same. In the ordinary photographs 
(at magnification 50) the crystal boundaries re- 
mained almost unchanged as the stress increased ; 
the spectrograms consisted of a ring system in 
which “ asterism ’’* afterwards developed ; finally, 
the hexagonal pattern stood out very clearly. 
In the apparatus of Mr. R. Ferguson (also of Wool- 
wich) for determining the flash velocity and pressure 
factors of igniting detonators, use is made of the 
high electric conductivity of the hot gases liberated 
by the ignition of the detonator. The detonator is 
placed on the top of a vertical steel tube resting 
on an anvil. The hot flash passes down the 
tube into which, at two points, 9 in. apart, plati- 
num wires are inserted to form contact gaps, each 
in a circuit comprising a battery, condenser and one 
string of an Einthoven galvanometer; the hot 
gases close the circuit, and a record of the moments 
and the time taken by the flash to pass the specified 
distance (0-003 or 0-004 second) is thus obtained. 
The pressure is determined by means of the piezo- 
electric charge produced in a tourmaline crystal, 
placed between the tube and anvil, which is connected 
to the grid of a balanced valve ; the anode current 
is recorded by a ballistic galvanometer. The use of 
a new arrangement for spark photography of flying 
bullets was also demonstrated. Near the muzzle 
of the barrel a nipple is attached to the barrel in 
which a piston moves up as soon as the bullet 
leaves the rifle. A disc at the upper end of the 
piston approaches a condenser. A spark is pro- 
duced without the aid of contact wires, and the 
difficulties of insulation and of working near the 
sparking potentials of the spark gas are avoided. 
Photographs of the air disturbances by the bullets 
were also exhibited. 

The Ordnance Committee of the Royal Arsenal, 
Woolwich, showed the trajectograph designed by 
Messrs. A. F. Ravenshear, T. Chaundy and F. 
Lewis during the war for determining the flight 
of a projectile in a resisting medium. The trajec- 
tory is drawn by the machine on a metal board by 
a knife edge or hatchet guided by similar hatchets, 
the movements of which are electrically recorded ; 
from this the instantaneous velocity is deduced. 

The telephotographs exhibited by the Inter- 
national Western Electric Company were excellent. 
The photographs, untouched negatives or prints, 
of Faraday, Alexander Graham Bell, the Washington 
Capitol, &c., had been transmitted last month by 
telephone wires, from, or to, New York, Washington, 
San Francisco (3,300 miles), &c. The negative, 
5 in. by 7 in., is wrapped round a drum of trans- 
parent material, and the beam of a lamp is first 
focused on the left-hand upper corner of the drum, 
which rotates about its horizontal axis while 
advancing by 0-01 in. in each revolution ; the beam 
travels in a spiral of 700 close parallel lines all over 
the negative in 7} minutes. The light passing through 





* We should refer our readers to our article on the 
“Stress Strain Studies of Czochralski as to Asterism,” 


the negative and the drum falls upon a photo- 
electric cell containing a potassium alloy, which is 
joined to the telephone line. At the far end the 
currents flow through a light valve consisting of a 
fine wire, which uncovers and covers a small rect- 
angular orifice in front of a similar drum wrapped 
with sensitised paper. Synchronism of the two 
drums is maintained by means of currents of 400 
cycles, . interrupted by correcting signals, both 
controlled by tuning forks. The system has been 
taken up commercially. The audiometer of the 
same company tests the sensitiveness of the ear to 
sounds of different frequencies (64 to 8,192) pro- 
duced by the tuned oscillator of a box instrument ; 
the patient puts a microphone to his ear, and the 
sounds are weakened by throwing in resistance. 
The artificial larynx of the firm restores vocal 
power to persons who have had the larynx removed, 
and the electric stethoscope, a large box to which 
stethoscope tubes are attached, enables many 
students to listen simultaneously to the heart beat 
or other body sounds, which may be separated by 
the aid of electric filters. 

The examples of electro-plated ware, exhibited 
by the Metropolitan-Vickers Electrical Company, 
comprised fittings coated with non-tarnishable 
chromium, which looks well, though rather dark ; it 
is deposited from chromic acid baths with chromium 
anodes, which are generally credited with a trouble- 
some tendency to turn passive. Iron ware with rust- 
proofing cadmium coatings was likewise shown. The 
noise-frequency analyser, which the firm has found 
useful, is one of the modern instruments for checking 
the running of machinery. The noise of a machine 
or workshop is picked up by a magnetophone, 
amplified and received in a telephone in which the 
oscillations of a calibrated audio-frequency valve are 
superimposed until beats are heard; thus pre- 
dominant noise frequencies are determined. The 
low-impedance thermionic valves exhibited by the 
company, the invention of Mr. E. Yeoman Robinson, 
look very different from ordinary valves. A large 
space is taken up by the sheet anode, which is built 
up of two thin sheets of molybdenum, so bent and 
welded together that two longitudinal tunnels are 
formed, in which the filaments are stretched. The 
anode is supported by lateral glass rods, and the 
two filaments, electrically in series, are held in 
tension above and below by strips of molybdenum. 
The supports of the grid-wire helix operate as shields. 
This shield action, the short, confined paths of the 
electrons in the tunnels, and the cooling of the 
electrodes by the large support surfaces are said to 
reduce the impedance of the valves and so allow of 
their being operated in a low vacuum. 

The very simple double-cube lumen comparator 
of Professor MacGregor-Morris and Mr. A. H. 
Mumford does not depend upon any adjustments of 
the lamp currents. A box, whitened inside, is 
divided by a vertical partition into two cubes 
containing, the one the lamp tested, the other the 
standard. In front is a window, with a back and 
front glass, crossing the partition ; the illumination 
falling upon the window is adjusted by means of 
a lever actuating an eccentric diaphragm mounted 
between the two glasses until the two semi-circles 
appear of equal intensity. 

Among the exhibits of Messrs. Adam Hilger were 
photographs of the interferometer, supplied to the 
Japanese Government for establishing the metre 
wave-lengths of light (described on page 491 of our 
issue of October 3, 1924); remarkable Lummer- 
Gehreke plane parallel plates of faultless quartz, 
180 mm. in length, bearing at one end a small quartz 
prism, merely in optical contact (not cemented on); 
and the latest form of the Miiller universal X-ray 
spectrograph, for use also by the methods of Laue 
and Schiebold. In the latter the crystal mount 1s 
replaced by a two-circle goniometer, made up of 
an upper and a lower are at right angles, sliding 
one another in such a way that the crystal always 
remains in the centre while being continuously 
rotated by means of a worm gear and bevel wheel. 
Exact centring of the crystal, with one edge parallel 
to the axis of rotation, is secured in the first instance 
optically, by means of a small telescope, or by @ 
preliminary X-ray examination; the method 1s 
convenient for prolonged work. 

The settlement dust counter of Dr. J. S. Owens, 
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exhibited by the Advisory Committee on Atmo- 
spheric Pollution, is a new instrument designed 
for examining the coarse dust raised by such pro- 
cesses aS grain unloading. Into the six circular 
cavities of a brass disc are fitted miscroscope 
cover glasses, previously wetted with a highly diluted 
solution of Canada balsamin xylol; the lid, which 
has one hole, is at once put on the disc. On the lid 
is placed a brass cylinder, 100 mm. high, which has 
been held in the air to be examined with both ends 
open, and the cap of the cylinder is then quickly put 
on. The dust begins to settle; by means of 
detents the glasses are successively brought under 
the hole at intervals of, say, 15 seconds, and the 
rates of settlement of fine and coarse particles are 
thus ascertained. The numbers of particles are 
afterwards counted under the microscope. As the 
dry fine dust might be blown off during manipula- 
tion, the cover glasses are kept wet by xylol evapora- 
ting from blotting paper. 

In the magazine hair-break tester of Dr. W. 
Lawrence Balls, exhibited by the Fine Cotton 
Spinners’ and Doublers’ Association, fifty cotton 
hairs are mounted radially across slots at the edge 
of a metal disc and fixed by means of hot wax, 
the inner end of a hair to the disc, the outer to a 
brass eyelet resting at the extreme edge of the 
disc. Into the eyelet drops the hook of a pendulum, 
the carriage of which slides to and fro. From a 
needle point of the pendulum a continuous stream 
of sparks (from an induction coil) passes to a paper 
disc held against a ratchet wheel. As the carriage 
moves away from the magazine the pendulum 
is held back until the thread breaks, and the length 
of the curve—an arc of separate dots—is a measure 
of the strength of the hair. The magazine is 
rotated through one slot for each traverse of the 
carriage, and the ratchet wheel is turned through 
one tooth. The variability of the cotton hair 
strength necessitates tests of many specimens. 
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THE afternoon session of Wednesday, May 13, 
was taken up by visits to the South Lambeth Depot 
of the Great Western Railway, the works of the 
Vacuum Oil Company, Limited, at Wandsworth, 
and to the Kennington to Morden extension works 
of the London Underground Railways. These visits 
were followed in the evening by the sixth dinner of 
the Institute at the Hotel Cecil, at which the prin- 
cipal speakers were the Minister of Transport, the 
Home Secretary, the Rt. Hon. Lord Carson of 
Duncairn, the Solicitor-General, and Colonel Sir 
Joseph Nall, the President-elect of the Institution. 
The chair was taken by the President, Sir Lynden 
Macassey. 


THE CO-ORDINATION OF RAIL AND ROAD TRANSPORT. 


The morning session on Thursday, May 14, was 
occupied with the reading of a paper on “ The Co- 
ordination of Rail and Road Transport,” by Mr. 
D.R. Lamb. The chair was occupied by Sir Henry 
P. Maybury, K.C.M.G., C.B., who is a Past President 
of the Institution. 

The following is a summary of Mr. D. R. Lamb’s 
paper :—The relative position of rail and road trans- 
port is a subject of acute controversy, and, in this 
paper, the present position is set forth in commercial 
road transport as affecting the railways, road hauliers 
and traders. The road activities of the railway 
companies are mainly confined to the collection 
and delivery of goods before and after rail convey- 
ance. The companies are under no obligation to 
perform the service of cartage, though they must 
provide reasonable facilities for receiving, forward- 
ing and delivery traffic. The trader: who carts his 
own goods is entitled to a rebate should the rate 
charged by the company include ccllection and 
delivery, but the rebate is, in general, based only on 
the saving accruing to the railway by reason of its 
not having carried out the work. The question is, 
ee. materially affected by the Railways Act 

The railway companies have, with certain ex- 
ceptions, failed to secure the road-carrying powers 





they consider requisite to meet growing competition 
and to perform the service of transport more econo- 
mically. The carrier by road can choose the most 
remunerative traffic at will, but the chief concern of 
the railway companies is the existing basis of taxa- 
tion for road maintenance. Two-thirds of the cost 
of road maintenance is made good by the ratepayers, 
of which the railways claim to be the largest in the 
kingdom. 

The objections of the road hauliers to any exten- 
sion of the powers of the railway companies are sum- 
marised in the Report of the Departmental Com- 
mittee on Road Conveyance of Goods by Railway 
Companies, in 1921. As far as taxation is con- 
cerned, it is argued by the road haulier that he is 
carrying out a commercial service which is of value 
to the community, and that he is therefore entitled 
to preferential treatment as compared with the 
private-car owner. The trader holds the view that 
an alternative form of transport to the railways 
should be encouraged as a safeguard against the 
dangers of monopoly and strikes. From the pro- 
ceedings during the committee stage of the Railways 
Bill of 1922, it would appear to be the view of the 
Ministry of Transport that the railway companies 
should only be allowed to charge for conveyance by 
road the same rates as those obtained by rail, includ- 
ing terminal charges. This view was unacceptable 
to the promoters, who withdrew the Bill, and it 
is certain that a difficult task would confront the 
companies in any further effort to secure road powers. 
The foregoing circumstances point to the necessity 
for an endeavour to secure co-operation between 
the various interests. 

As regards essential characteristics, railways are 
the principal, and most reliable, means of transport 
in the country. The drawbacks suffered by rail- 
ways in comparison with road transport may be 
summarised under the headings of track, tranship- 
ment, time and risk. As a basis of co-operation, it is 
suggested that the road is more suitable for short- 
hauls and the railway for moderate or long-distance 
conveyance. The big goods depots might be used 
for road as well as rail transport, the aim being to 
dovetail road and rail facilities at the depots to 
general advantage. In drawing up a set of rules, 
the railways are so organised that there would be no 
difficulty in arriving at and enforcing an agreement, 
but road transport is lacking in any kind of organisa- 
tion, very few even of the big provincial cities pos- 
sessing any co-ordinating medium. Pending a 
national agreement, it might be possible for the two 
parties to adopt a working arrangement by means 
of which additional traffic could be secured to the 
railways from sources beyond their normal collection 
and delivery areas, and by which unremunerative 
rail services might be performed by road transport. 

In connection with the first proposal, new terri- 
tory could be opened out by road transport as an 
alternative to new branch or light railways. Through 
rates by road and railway might then be arranged, 
the road-haulage firms nominated by the railway 
for any particular zone agreeing to maintain a 
regular service in conjunction with the railway 
company’s schedule. For this and similar pro- 
posals to be successful, the terms of payment to the 
hauliers must be on a more generous ‘scale than 
the system of rebates at present ruling. As regards 
unremunerative rail services, one of the most 
unsatisfactory in this direction is the handling of 
goods passing to and from the smaller stations on 
branch lines, or even intermediate stations on main 
lines. This class of traffic might be dealt with 
more economically by road motor services in place 
of “‘ pick-up” goods trains. Considerable progress 
has been made in this direction in the United States, 
particularly in connection with terminal work. 
More extensive use of road transport might also be 
made by the railway companies in the collection 
and delivery of suburban traffic. Under present 
arrangements, excessive stock has to be used, with 
needless haulage of lightly-loaded wagons, and much 
unremunerative engine time is spent in shunting 
and standing. The work has often to be carried 
out on lines which are already congested with 
suburban passenger traffic and is subject to other 
disadvantages of a minor nature. A considerable 
degree of co-operation of this nature already exists 
in the United States, and offers an answer to the 








argument that such work could only be performed 
economically if the road vehicles were owned and 
operated by the railway companies. It should be 
remembered, however, that American railways do 
not, in general, possess cartage establishments of 
the type usual in this country. Under suitable 
circumstances, containers are of value in reducing 
time and labour in connection with road and rail 
transport. They are chiefly of value where a fairly 
even flow of traffic exists, both forwards and back- 
wards. They might possibly offer advantages for 
regular use between the larger cities, where a 
considerable flow of regular traffic is assured. 

Turning now to passenger transport, this may be 
summarised firstly as motor-omnibus services, and 
secondly as motor-coach services. As regards the 
former, their encouragement in districts which are 
not already served by rail is an obvious advantage 
to the railway companies. Such encouragement 
might take the form of free permission to make use 
of the station yard and other private accommoda- 
tion, and the issue of through road and rail season 
tickets. As regards motor-coach services, somewhat 
similar action might be taken, and extensive 
rail-cum-road tours instituted under railway aus- 
pices. This has already been done to a consider- 
able extent in France. 

The discussion, which was opened by Mr. E. 8S. 
Shrapnell-Smith, showed that a wide divergence of 
opinion existed on a number of the issues raised 
in the paper. The opinion appeared to be general 
that any effective measure of co-operation would 
be extremely different to negotiate, and it would 
seem that the crux of the difficulty lies in the feel- 
ing of both sides in connection with the incidence 
of rating. The issue, as regards the railway com- 
panies, was ably summarised by Mr. Shrapnell- 
Smith, who referred, amongst other points, to the 
heavy contribution to road maintenance paid by 
the companies. He pointed out that the total cost 
of the highways to both ratepayers and taxpayers 
amounts to approximately 4d. per head per day, 
and that as the railways are the largest ratepayers 
in the kingdom, they were the largest individual 
subscribers to the heavy total. Apart from their 
contributions to road maintenance, the railways 
have a very heavy charge to meet on their own 
track, the maintenance amounting to about 12 per 
cent. of the cost of the permanent way. The 
speaker referred to the fact that, whereas the figures 
covering the contributions made by the railway 
companies were easily obtainable, those referring 
to the contribution of the road organisations were 
not published. In view of the diverse sources 
from which the latter are obtained, it would appear 
to be a very difficult matter to analyse them with 
a view to arriving at their exact incidence, but this 
would be necessary before any discussion regarding 
readjustments could be effective. 

Another point which received considerable atten- 
tion in the discussion was the lack of any organi- 
sation competent to represent the road interests at a 
conference. Mr. Lamb referred to this point in his 
paper in suggesting that an endeavour might be 
made to secure some national organisation in road 
transport, but one of the most striking character- 
istics of the latter is the extent to which those who 
participate are divided amongst themselves. In 
this connection, Colonel A. Hacking expressed the 
opinion that omnibus companies must be protected 
from irresponsible competition, and although this 
may be justifiable in certain cases, it would be 
impracticable to carry the same policy into the 
general carriage of passengers and goods on the 
roads since a large proportion of the total service is 
conducted by the small owner. The very large 
number of traders who conduct their own transport 
presents another difficulty, as without being in- 
terested in collaborating with the railways, they 
have a direct concern with the incidence of taxation. 
Mr. Shrapnell-Smith suggested that before the 
railway companies made concessions, some guaran- 
tee should be afforded that the additional traffic 
offered as an off-set would be forthcoming, but the 
lack of any road organisation above referred to 
would appear to make this impracticable. Mr. 
Rayner made the suggestion that the country 
might be divided into areas represented by com- 
mittees voicing the various interests, and this possibly 
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offers a step by means of which a national organisa- 
tion might be started. 

It may be argued that, at the best, a dual organi- 
sation is an unsatisfactory method of solving the 
problem, and Mr. Coventry took this view in 
suggesting that the whole organisation might most 
effectively be placed in the hands of the railways. 
He pointed out that the latter had the greatest 
experience of road work of any organisation in the 
country, and that an analogy with American practice 
was not necessarily sound, as practice in America 
was very different from that existing in this country. 
He expressed the opinion that the proposals outlined 
in the paper were only an extension of the present 
railway methods, and that the companies could 
quite well carry out the proposed services as there 
were very few places in England which were not 
near to some line. He added that it appeared very 
undesirable to maintain the road for heavy traffic 
at great cost, when the railway lines were already 
in existence. Following on these suggestions, Mr. 
H. A. Watson mentioned that the Great Western 
Railway have been extensively utilising their own 
road services for a number of years, and that the 
experience gained by them would be freely placed 
before any committee appointed to consider the 
question. On the other side, he mentioned that a 
feeling existed throughout the country that the 
railway organisations are already so large that any 
new developments would be better handled by a 
different organisation. Mr. Howley, in dealing with 
Mr. Coventry’s suggestion, pointed out that the 
railway stations were not infrequently too far from 
the centres of population for the most economic 
working, and that it would be difficult for the railway 
companies to approach the figures already attained 
by some of the road organisations. Passengers were 
being carried at 1d. per mile and goods were being 
transported at pre-war rates. 

Other points referred to by speakers who took 
part in the discussion were the best design for con- 
tainers, the difficulty of co-ordinating small country 
services with the railway schedules, and the unre- 
munerative nature of feeder traffic working at right 
angles to the railway service. 

A vote of thanks to the author was proposed by 
Sir Henry P. Maybury, who remarked that the days 
of irresponsible competition must come to an end 
and that, in the interest of the community as a 
whole, co-ordination was absolutely essential. 

The afternoon session was occupied with visits to 
the factories of Messrs. J. Lyons and Co., Limited, 
at Greenford, and to various points on the Watford 
extension of the Metropolitan Railway. 


(To be continued.) 





NOTES. 
Om DIscHARGE FROM SHIPS, 


Wrrs the advent of the use of oil as the source of 
power in naval and mercantile vessels, it became 
apparent that shore waters were being covered with 
a film of oil, and in many places the seaside was soon 
coated with a repellant, black, viscous mass, So great 
became this nuisance that measures had to be taken 
to prevent its continuance. In this matter, repre- 
sentatives of most of the shipping interests of the 
world became associated through the formation of a 
Committee of the International Shipping Conference 
to deal with the subject. That the pollution of 
coastal waters has been arrested through this activity 
is now apparent, for at the last meeting of the Com- 
mittee on the 13th inst., a resolution was passed 
which expressed appreciation of the improvements 
already effected and testified that the nuisance has, 
to a large extent, been overcome. The members, 
however, do not intend to allow interest to slack 
off, but have resolved to continue their efforts 
until such times are reached as Will permit recon- 
sideration of the whole question. They trust that 
shipowners will continue their instructions to their 
ship-masters to take every precaution to prevent 
any cause of complaint. Much satisfaction may be 
obtained from the knowledge that the shipping 
industry showed prompt appreciation of the nuisance 
and that they have been able to effect a solution 
which does not interfere with the ordinary course 
of trade. They co-operated loyally in framing the 


Oil in Navigable Waters Act, which has since 
been copied in other countries and has been 
adhered to rigidly within the three-mile limits of 
the coasts. Considerable improvement may be 
expected also from the instructions which are now 
to be issued by the shipowners of other countries. 
There are troubles, however, due to the gradual 
breaking up of wrecks around the coasts, but they 
are of small numbers, and though pollution due to 
this cause cannot well be prevented its total effect 
is but small. 


Tue Opentna OF BaRKING Powzr SraTIon. 

His Majesty King George performed the opening 
ceremony on Tuesday, the i9th inst., of the new 
electricity supply station at Barking, which has 
been erected by the County of London Electric 
Supply Company. The first half of the programme 
at present in hand has been completed, and plant 
with an aggregate capacity of 125,000 h.p. is now 
in position. The engine-room building, which is 
300 ft. long and 120 ft. wide, contains four turbo- 
alternator sets, two being composite sets having a 
capacity of 50,000 h.p., and the other two are of 
25,000 h.p. All the turbines are of Messrs. C. A. 
Parsons and Co.’s reaction type and run at 3,000 
r.p.m., driving three-phase alternators giving a 
supply at 6,600 volts and 50 cycles. The condensing 
plant for the turbines was supplied by Messrs. 
Vickers Limited, of Barrow. At the present time, 
there are 10 boilers installed, five made by Messrs. 
Babcock and Wilcox, Limited, and five by Messrs. 
Yarrow and Co. (1922), Limited. They are 
designed to work at a pressure of 375 lb. per square 
inch and with superheat to 700 deg. F. Each boiler 
has two chain-grate stokers. Eventually in the 
present boiler house there will be 12 main water- 
tube boilers and four reheaters for the steam prior 
to its passage into the low-pressure turbines. In 
his speech on Tuesday, the King referred to the 
electrical industry as one of the foremost of our 
national activities and one which provided the means 
of improving the conditions of factories and work- 
shops. In the British Isles there seemed to be no 
insuperable obstacle to the use of electricity on 
a scale as wide as in many of the Dominions 
where water power was available. Later His 
Majesty referred to the difficult problem of co- 
ordinating the numerous systems of supply in 
London and the Home Counties, and expressed 
himself as gratified that the question was approach- 
ing solution. It is of interest to note that the 
County of London Electric Supply Company, which 
will have perhaps the largest electricity station in 
the world, is shortly to be placed under the manage- 
ment of Mr. Archibald Page, who has rendered 
excellent service in dealing with questions of linking- 
up the supply systems throughout the country 
during his period of office as one of the Electricity 
Commissioners. 


ARCHITECTS’ VIEWS ON THE WATERLOO BRIDGE. 


The Architecture Club was founded some years 
ago with the express intention of focusing public 
attention on the views of established authorities 
on matters relating to the artistic merits of build- 
ings. The members of the Club are greatly con- 
cerned, at present, about the intended demolition 
of that great example of the work of John Rennie, 
the Waterloo Bridge. At a dinner which was held 
at the Hotel Cecil on Friday, May 15, under the 
chairmanship of Mr. J. C. Squire, many speakers, 
including the Duke of Atholl, Sir Frank Dicksee, 
P.R.A., Professor C. H. Reilly and Messrs. E. 
Crutwel! and Harley H. Dalrymple-Hay spoke, in 
turn, to the effect that it was both desirable and 
possible to preserve the bridge. The argument 
appears to be that this structure is so pleasing to the 
eye that every effort of which man is capable should 
be used to keep it intact. There seemed also to 
be a prevailing feeling among some of the speakers 
that the engineers of this country have proclaimed 
themselves incapable of preserving the bridge. 
This notion is much to be regretted, for those 
who hope to mould public opinion should be com- 
pletely conversant with the matters on which they 
speak. We are satisfied that firm contracts would 
be made by many concerns to preserve the bridge 





were they solicited. The true position is that the 





bridge is totally inadequate to deal with the grow- 
ing road traffic, and also obstructs the river tran- 
sport. Whatever merits the Rennie bridge, or 
the one which replaces it, may have to the artistic 
eye, and we cannot yet be certain that the new one 
will not be as pleasing as the other, it must be 
acknowledged that the function of a bridge is to 
provide facilities for transport. Under present 
conditions, the bridge must either be widened or 
replaced. The best thing to do is, undoubtedly, 
what is proposed, and that is to remove the present 
Waterloo Bridge. We cannot regard as reason- 
able the demand that old structures which impede 
the progress of development of any city should be 
preserved simply because of their inherent beauty. 
There were many old and beautiful buildings in 
London which have been pulled down and replaced 
by others of little artistic merit, although their 
preservation would have been possible at: little 
expense. The retaining of the existing Waterloo 
Bridge is a totally different question, for the 
expense involved would be out of all proportion 
to the satisfaction obtained by its repair and 
maintenance. 


THE Junior INSTITUTION OF ENGINEERS. 


It must have been apparent for many years to 
the engineers of this country that the junior associa- 
tions of members of the profession, of which the 
Junior Institution of Engineers is the largest and 
best example, enjoy a popularity which is quite 
unique. An investigator cannot long remain in 
doubt as to the reason for this, if he simply visits one 
of the meetings of the “Juniors.” He would 
be immediately struck with the great spirit of 
fraternity which is everywhere apparent and 
prompts éven the youngest of the members to give 
expression to his opinions in the course of the dis- 
cussions, because he has the knowledge that the older 
members, though they have greater experience, will 
never resent the intrusion of one who hopes to learn 
from a mutual exchange of opinions. In some 
spheres the young man in quest of information 
may feel tongue-tied in the presence of authority, 
but this is not the case in the “Juniors,” for 
there the spirit prevails that youth has a right 
to be heard. The Junior Institution of Engineers 
has now reached the mature age of 41 years, 
but the spirit of youthfulness still prevails and 
was much in evidence at the Annual Dinner, 
held on Wednesday, May 13, at the Monico Res- 
taurant, under the chairmanship of the president, 
Dr. Alexander Russell. In proposing “ The Insti- 
tution ”’ at the dinner, the president-elect, Mr. J. 8. 
Highfield, referred to the history of the society since 
its foundation in 1884 by a number of apprentices 
in the works of Messrs. Maudslay, Sons and Field, 
and also to the many illustrious men who have 
served in the offices of president and vice-president. 
In his reply, Mr. H. J. Edgar, chairman of the 
Institution, spoke of the capacity of their meeting 
hall being tested to the limit at their weekly meet- 
ings. The president of the North-Western Local 
Section, Mr. A. P. M. Fleming, found scope for an 
excellent speech on the work of the pioneers of 
electrical investigation, and afforded Dr. Alexander 
Russell an opportunity of referring to the great 
changes made in modern developments in the 
quest for cheap electrical energy. Air Vice- 
Marshal Sir W. Sefton Brancker, eulogised 
engineers for making flying a practical possibility, 
and expressed the hope that the British Empire, 
which was built up on a foundation of efficient sea 
transport, would be maintained through the ages 
by the excellence of its future air-transport system. 
Sir Charles L. Morgan also replied for the guests, 
and a very successful evening was concluded with 
the testimony of Mr. Hewitson Hall to the value of 
the work of the chairman, to which Dr. Alexander 
Russell made reply and expressed appreciation of 
the services rendered by the secretary, Mr. Herbert 
G. Riddle. 





Puystcal CHEMISTRY OF STEEL-MAKING PROCESSES.— 
It is announced that a general discussion on the physical 
chemistry of steel-making processes will take place at @ 
joint meeting of the Iron and Steel Institute and the 

sy Society, to be held on Monday, June 8, from 
3.30 till 7.30 p.m., at the Institution of Civil Engineers, 
Great George-street, Westminster, London, 8.W.1. 
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LABOUR NOTES. 


REPRESENTATIVES of the engineering trade unions 
met in London on Wednesday to hear and consider 
the decisions of the various executives on the proposals 
of the Engineering and Allied Employers’ National 
Federation regarding working hours and wages. The 
following resolution was adopted after discussion :— 
“That this conference of executive representatives 
of the unions concerned in the national applica- 
tion for an advance in wages declines to negotiate 
the wages application on the basis suggested in the 
Engineering and Allied Employers’ National Federation 
letter dated April 22, 1925.” The effect of this decision 
is to revert to the position which obtained in the 
earlier conferences with the employers, viz., that 
working hours, night shifts and overtime, being the 
subject of separate agreements, should be considered 
apart from wages, and that in dealing with them the 
procedure set up for the adjustment of differences 
should be followed. What the employers may do in 
these circumstances is not easy to foretell, as they 
have all along very properly contended that only 
through some such modifications as they have suggested 
can the industry be made capable of yielding higher 
earnings to the workers. Mr. Brownlie, the president 
of the Amalgamated Engineering Union, stated at 
the close of Wednesday’s conference, that there was 
“complete and emphatic unanimity ’’ in the meeting 
against the proposed extension of the working day. 





The Ministry of Labour Gazette states that employ- 
ment showed little change, on the whole, during April. 
Among the 11,500,000 workpeople insured against 
unemployment under the Unemployment Insurance 
Acts in Great Britain and Northern Ireland, the per- 
centage unemployed at April 27, 1925, was 11-2, 
compared with 11-4 at March 23, 1925, and 9-7 at 
April 28, 1924. Among the members of those trade 
unions from which returns were received the percentage 
unemployed was 9-4 at the end of April, 1925, com- 
pared with 9:0 at the end of March, 1925, and with 
7-5 at the end of April, 1924. Employment was good, 
on the whole, with coachbuilders and brickmakers, 
with most of the skilled operatives in the building 
trades, in the jute trade, and in some branches of the 
cotton trade; it was fairly good with millsawyers and 
brushmakers, in the furnishing and carpet trades, and 
in some sections of the metal trades. In the wool 
textile industry, in coal mining, in the iron and steel 
industry, in tinplate and steel-sheet manufacture, in 
the marine and heavy engineering trades, and in the 
shipbuilding industry employment was bad. 





There was little net change in rates of wages during 
April. In the industries for which statistics are regu- 
larly compiled by the Ministry of Labour, the changes 
reported resulted in an aggregate increase of 10,4001. 
in the weekly full-time wages of 410,000 workpeople, 
and in an aggregate reduction of 9,0001. in the weekly 
wages of nearly 180,000 workpeople. The principal 
group of workpeople whose wages were increased 
consisted of coal miners in Yorkshire and the East 
Midlands, where the percentage addition to basis rates 
was slightly raised (by the equivalent of less than 
0-1 per cent. on current rates) and special “ subsis- 
tence” allowances, ranging up to 6d. per day, were 
granted to the lower-paid men. There was also a small 
increase in the wages of coal miners in the Radstock 
district. Other workpeople who received increases 
included cement workers and compositors employed 
in provincial daily newspaper offices in England and 
Wales. Among the workpeople whose rates of wages 
were reduced were iron puddlers and millmen in the 
Midlands, who sustained reductions equivalent to about 
1} per cent. on current rates, and workpeople employed 
in the textile bleaching, dyeing, &c., industry, who 
had their wages reduced by about 2} per cent. on 
current rates in Yorkshire, and by ls. 3d. or ls. 4d., 
and 10d. per week in the case of men and of women 
respectively in Lancashire and Scotland. Other groups 
of workpeople whose wages were reduced included 
ironstone miners in Cleveland, steel-sheet millmen and 
galvanisers, iron and steel workers in South Wales 
and Monmouthshire, blast-furnace workers in several 
districts, woollen and worsted operatives at Leicester, 
felt-hat makers, and workpeople employed in the 
seed-crushing and oil-milling industry. 





The number of trade disputes involving sto es 
of work reported to the Ministry of tabou ae hestaiite 
in April was 44. In addition, 26 disputes which began 
i April were still in progress at the beginning of 
_ month. The number of workpeople involved in all 

‘gaa in April (including workpeople thrown out 
of work at the establishments where the disputes 
cccurred, but not themselves parties to the disputes) 
Was about 25,000; the estimated gate duration of 


increase in the cost of living was not so 





mately 44,000 workpeople involved and 161,000 days 
lost in the previous month. The ate duration 
of all disputes in progress in the first four months of 
1925 was about 444,000 working days, and the total 
number of workpeople involved in these disputes was 
80,000. The figures for the corresponding period of 
1924 were 2,551,000 days and 326,000 workpeople 
respectively. 





During the first four months of 1925 the changes 
reported to the Ministry of Labour, in the industries 
for which statistics are compiled, have resulted in net 
increases amounting to 72,0001. in the weekly full-time 
wages of 735,000 workpeople, and in net reductions of 
29,500I. in those of 650,000 workpeople. In the corres- 
ponding period of 1924 there were net increases of over 
230,000. in the weekly full-time wages of 1,800,000 
workpeople, and net reductions of 37,5001. in the 
weekly wages of nearly 680,000 workpeople. 





At the end of April, 20,175 members of the United 
Society of Boilermakers and Iron and Steel Shipbuilders 
were “‘ signing the books,” as compared with 22,567 
at the end of March. The expenses in March were 
96,4561. 16s. 5d.; in April, they amounted to 89,3591. 
15s. 





In the report of the General Federation of Trade 
Unions for the first quarter of the current year, Mr. W. 
A. Appleton, the secretary, states that the finances of 
the organisation are recovering from the post-war 
pressure. A reserve of 150,000/. cannot, he admits, 
be said to be entirely satisfactory ; but it is something, 
he claims, to be thankful for in view of the hard times 
through which all trade unions have passed. Mr. Apple- 
ton mentions, by the way, that information has reached 
the Management Committee of the Federation to the 
effect that in some parts of the country employers are 
showing a tendency to secede from the Industrial 
Councils. This tendency should, he says, be noted 
and guarded against. If these Councils are to be 
weakened by secessions on the part of employers, it 
may mean, he suggests, that more direct and forceful 
methods of dealing with disputes are contemplated. 
Such a course might not, it is added, make for industrial 
peace, and would be regrettable; but the suggestion 
should warn the unions to make the best possible 
financial provision against unjustifiable attacks. 





A statement issued last week by the joint-committee 
appointed by the Mining Association and the Miners’ 
Federation to investigate the economic position of the 
coal industry contained some interesting information 
about German wages and output. Figures were put 
forward by both sides, and there was no appreciable 
difference between them. Attention was, it is stated, 
chiefly directed to the following :— 


Germany—Ruhr District. 
Third Quarter, Third Quarter, 
1913. 1924. 
5°42 marks 6-24 marks 
(5/3> 67d.) (6/4-80d.) 
Output per person per shift 0°92 Englishton 0°88 English ton 
Standard price (bituminou 


Earnings per shift .. 


unscreened) as pa 12 marks — 
Wages cost per ton 6 marks oa 
(5/11-5d. per 
English ton) 


It was pointed out that although the output per person 
per shift (surface and underground) shows a reduction 
of 4-72 per cent. as between 1913 and 1924, the output 
per person at the face (7.e., hewers and putters) shows 
an increase of 1-75 per cent. The wages cost is about 
50 per cent. of the total cost in Germany, as against 70 
per cent. in this country, and while earnings and wages 
cost are less in Germany than here, the various items 
of costs other than wages are higher, both absolutely 
and also when expressed as a percentage of the total. 
Particulars were also given showing that the deductions 
made from the wages quoted above for various insur- 
ances amounted, in the case of the hewer, to as much as 
104d. per shift, and in the case of the surfacemen 9d. 
per shift. Attention was called by the owners’ side 
to the extraordinarily large amount of 1s. 3-88d. per 
ton included in the statement of costs of production 
under the heading of wear and tear, and to the German 
figure of colliery consumption amounting to 9 per cent. 
of the output at German collieries, as compared with 
6 per cent. in this country. The chief points raised 
by the workmen’s side on these figures were that the 
eat in Germany 
as in this country, and that they could not believe that 


the item of ls. 3-88d. per ton for wear and tear only 
included the equivalent of replacements and deprecia- 
tion, amounting to 5d. per ton in this country. Refer- 
ence was made to the great increase in the production 
of brown coal in Germany (124,000,000 tons in 1924, 
as compared with 87,000,000 tons in 1913), which 





= disputes during April was about 122,000 working 
ys. These figures compare with totals of approxi- 








enters into competition with German black coal and 
thus intensifies the competition with British coal. 


According to cabled news from Australia, the Bill 
to amend the Federal Arbitration Act has now been 
drafted. It is proposed that the Court shall have 
increased power (1) to enforce its awards, (2) to compel 
trade unionists to respect the awards, (3) to deal with 
individuals as well as with groups of employers and 
employees, and (4) to subject the funds of the unions 
to supervision as in the case of Friendly Societies. The 
measure also seeks to invest trade unions with the rights 
and status of corporations with equal responsibilities, 
to empower the Court to deal severely with agitators 
and strifemongers, and to make trade unionism com- 
pulsory as far as circumstances permit. 





Owing to continued ill-health, Mr. A. G. Cameron 
has decided to give up the position of General Secretary 
of the Amalgamated Society of Woodworkers on 
June 30 next. Mr. Cameron was appointed London 
organiser of the old Amalgamated Society of Carpenters 
and Joiners in 1913, and became Assistant General 
Secretary two years later. On the formation in 1919 
of the Amalgamated Society of Woodworkers by the 
amalgamation of the Amalgamated Society of Car- 
penters and Joiners, the Associated Society of 
Carpenters and Joiners, and other woodworking 
organisations, he was appointed General Secretary. 





The Ministry of Labour states that on May 11, 1925, 
the number of unemployed persons on the registers of 
Employment Exchanges in Great Britain was 1,184,200 
—905,800 men, 36,200 boys, 209,600 women, and 
32,600 girls. On May 4, 1925, the number was 
1,180,479—903,807 men, 36,262 boys, 207,452 women, 
and 32,958 girls—and on May 12, 1924, it was 1,026,138 
—760,561 men, 35,704 boys, 196,137 women, and 
33,736 girls. 





The difference regarding shopmen between the 
National Union of Railwaymen and the craft unions 
appears to be as far off adjustment as ever. Some 
time ago, it will be recalled, the Railway Staffs Con- 
ference suggested that the N.U.R. might take the 
initiative in securing a conference on the subject with 
the craft unions, undertaking to set up suitable machi- 
nery for dealing with the shopmen’s claims if there 
were agreement between the two groups to utilise it. 
The N.U.R. accordingly communicated with the other 
organisations, but apparently without success. A 
summary of the correspondence appears in The Railway 
Review, which comments on the matter as follows :— 
“In certain directions it is suggested that the 
question of organisation should first be settled and 
then a conference may possibly be called. This 
question of organisation has been the subject of con- 
ferences between the organisations and through the 
Trades Union Congress General Council for the past 
twelve years, and even the recent attempts of the 
latter body have proved fruitless. Despite that and 
the readiness of the N.U.R. to consider the immediate 
interests of the men, apart from the method of organi- 
sation, the answer to the N.U.R.’s request is the 
contrary to what the men throughout the country 
expect. 

“Well, the craft unions must take the responsi- 

bility for their actions! The National Union of 
Railwaymen has made every effort to secure joint 
consideration, and its failure in this respect must lie 
at the door of those who prefer to allow the subject 
of method or organisation to operate before the imme- 
diate interests of those concerned, #.e., working condi- 
tions. At the present rate of progress the method of 
organisation will soon solve itself, because there is a 
steady influx of membership into the N.U.R. of all 
sections of shopworkers. 
“ Certain it is that with the overwhelming majority 
of shopmen within the ranks of the National Union 
of Railwaymen, the union does not intend to allow 
those members to suffer by reason of mere quibblings 
as to which organisation particular individuals shall 
belong. Rather must it pursue its way, and in doing 
so know that the greater number, including many at 
present members of craft organisations, are behind it 
in its efforts to secure stabilised machinery and condi- 
tions for ail those employed in the service.” 





Propvction or Iron anD STEEL In Aprit.—The 
National Federation of Iron and Steel Manufacturers, 


of Caxton House, Tothill-street, Westminster, London, 
8.W. 1, announces that the production of i 
April amounted to 569,800 tons, compared with 607,900 
tons in the previous month. 
were 187,400 tons of hematite, 188,500 tons of basic, 


ig-iron in 
Included in the production 


138,200 tons of foundry, and 23,200 tons of forge pig-iron. 


There were 11 fewer furnaces in blast—namely, 158— 
at the end compared with the begi 
production of steel ingots and castings in April amounted 
to 597,500 tons, compared with 684,700 tons in March. 
Imports of iron and steel during the month amounted to 


ing of April. The 





274,000 tons, the record figure since May, 1924. 
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VULCAN TWO-TON ROADLESS 
VEHICLE. 


Tue vehicle which we illustrate in the accompanying 
figure has been designed by the Vulcan Motor and Engi- 
neering Company (1906), Limited, of Southport, for 
use in roadless country. When fitted with a lorry body 
it will carry a useful load of 2 tons, and on reasonable 
surfaces will haul one or more trailers with an addi- 
tional load of from 4tonsto5tons. An unusual feature 
for a vehicle of this type is that a quick-change attach- 
ment enables it to be fitted with wheels for ordinary 
road operation whenever required. 

The track, which is generally of the Kegresse system, 
is manufactured under licence from the Roadless 
Traction Company, and represents the latest develop- 
ment in this direction. The drive is transmitted from 
the sprocket wheels on the back axle by means of 
the endless track seen in the illustration. The track is 
made up of stamped-steel links having automatically 
lubricated spherical joints, which are designed to permit 
of cornering without drag on the road surface, a radius 
of 17 ft. being easily taken. The two four-wheel 
rubber-tyred bogies run on the inside of the endless 
tracks, and are fixed to the bogie brackets by means of 
spherical joints of large diameter, which ensure the 
requisite universal motion. The forward end of the 
bogie frame carries the idler wheel on an adjustable 
arm. The idler wheels are fitted with rubber tyres to 
ensure quiet running of the endless track. 

The engine is a four-cylinder model of 95 mm. bore 
by 130 mm. stroke, giving an R.A.C. rating of 22-4 h.p. 
It is fitted with a large-diameter hollow crankshaft, 
through which the journal and big-end bearings are 
lubricated from an oil pump of the gear type. Pump 
circulation of the cooling water is employed, the 
radiator being of the gilled-tube type. A cone clutch 
is fitted, faced with Ferodo, the springs being adjust- 
able. A flexible-disc universal jointis provided between 
the clutch and the gear-box, and the drive from the 
latter is by an open tubular propeller-shaft fitted with 
a cross-pin type of universal joint. The gear-box has 
central gate change, and is fitted with four forward 
speeds and reverse. The ratios are 10-3, 15-9, 26-3 
and 69 to 1, the reverse being 115 to 1. The driving 
axle is fitted with overhead worm and wheel, giving a 
reduction of 10-3 to 1. The differential is of the 
spur-wheel type, and the final drive is transmitted 
through high tensile-steel shafts to the driving sprocket 
wheels, which run on removable bronze floating bushes. 

The frame is a deep channel-section pressing in 
nickel steel with substantial cross-members, and is 
provided with a draw-bar attachment. Both front 
and rear springs are of the semi-elliptic type. Two 
independent braking systems are provided, the foot 
pedal operating a locomotive-type brake mounted 
behind the gear-box, and the hand lever, internal- 
expanding brakes with 18-in. diameter drums on the 
rear wheels. Steering is by worm and wheel. The 
wheelbase is 9 ft. 7} in., the track 4 ft. 11} in., the 
overall length 19 ft. 24 in., and the overall width 
6ft.5}in. The chassis weight unladen is 3 tons 1} cwt. 





PERSONAL.—It is announced by the Ministry of Trans- 
port that Mr. Archibald Page has been asked to become 
a Director and General Manager of the County of London 
Electric Supply Company. e has consequently tendered 
his resignation as a member of the Electricity Commis- 
sion. The Minister of Transport has invited Mr. 8. L. 
Pearce, C.B.E., to become an Electricity Commissioner, 
and, subject to the agreement of the Manchester Cor- 

oration to release him from his present office, Mr. Pearce 
oes signified his willingness to accept the post. 





Contracts.—It is announced that Sir W. G. Arm- 
strong Whitworth and Co., Limited, of 8, Great George- 
street, Westminster, London §8.W.1, have secured a 
contract from the Mersey Docks and Harbour Board 
for the supply and erection of three pairs of steel gates 
for use at the river entrance at the Alfred Dock at 
Birkenhead.—Messrs, Howden Ljungstrém Preheaters 
(Land), Limited, of 133, Helen-street, Govan, Glasgow, 
have received an order for a preheater from Messrs. John 
Galloway and Co., Limited, of Balerno Mills, near Edin- 
burgh.—The Brightside Foundry and Engineering Com- 

any, Limited, colliery and general engineers, of Sheffield, 

ave secured an order ‘or the supply of a hydraulic 
decking installation, including electric motor equipment 
for service at the South Yorkshire coal field.—The D.P. 
Battery Company, Limited, of Bakewell, Derbyshire, 
has secured an order from The Aberdeen Corporation 
Electricity Department for the replating of the Ferryhill 
generating station battery, at a cost of, approximately, 
8,000/.—Messrs. James Pollock, Sons and Co. Limited, of 
3, Lloyd’s-avenue, London, E.C.3, have secured a contract 
for a motor tug for use on the River Thames, having a 
length of 66 ft. 6 in., a breadth of 16 ft. and a draught of 
6 ft. The vessel will be constructed at the company’s 
Faversham Yard. Orders have also been received for a 
140-ft. long passenger and cargo vessel for service in the 
Far East, and a twin-screw motor vessel for special 
service abroad. ‘‘ Bolinder’’ engines will be installed 
in each case, 


TWO-TON ROADLESS VEHICLE. 


THE VULCAN MOTOR AND ENGINEERING COMPANY (1906), LIMITED, SOUTHPORT. 








ENGINEERING TRAINING AND 
EDUCATION. 


British Electrical and Allied Manufacturers’ Associa- 
tion Scholarships.—Notice has been given by the 
British Electrical and Allied Manufacturers’ Association 
that applications for the educational scholarships, 
session 1925-26, should be received not later than 
June 1, and applications for renewal of scholarships 
not later than July 1. Full particulars of the scholar- 
ships may be obtained by writing to the Secretary of 
the B.E.A.M.A., 36, Kingsway, London, W.C. 2. 





CATALOGUES. 


Thermometers.—A card list of standard patterns of dial 
thermometers is to hand from the Cambridge Instrument 
Company, Limited, 45, Grosvenor-place, London, 8.W. 1. 


Induced Draught.—The “Sureal’’ induced draught 
apparatus is illustrated in a leaf catalogue received from 
Messrs. James Pollock, Sons and Co., Limited, 3, Lloyd’s- 
avenue, London, E.C.3. 


Name Plates.—The Stimur Manufacturing Company, 
Macdowall-street, Paisley, have sent us circulars. of 
aluminium plates embossed with street names, numbers, 
general directions, notices, &c. 


Aero Engines.—The Aircraft Disposal Company, 
Limited, 89, Kingsway, London, W.C. 2, have issued 
some particulars of the 240 h.p..Siddeley-Puma engine 
of which they have a stock ready for delivery and an 
adequate quantity of spare parts. 


Bath. Fittings.—Messrs. Ewart and Son, Limited, 305, 
Euston-road, London, N.W. 1, have issued a circular 
illustrating their brass taps, unions, overflow and waste 
fittings for baths, the exposed parts of which are covered 
with white porcelain enamel. 


Electrie Motors.—A list of standard direct-current 
motors and generators from } h.p. to 25 h.p., with tables 
of speeds, outputs and prices, has been received from 
the Globe Engineering Company, Limited, 48, Watling- 
street, London, E.C. 4. 


Drying Rooms.—lIllustrations of laundry drying rooms 
fitted with air heaters, conveyors, and automatic grip- 
and-release mechanism are given on a wall-sheet received 
from Messrs. Manlove, Alliott and Co., Limited, Not- 
tingham. 

Mine Signalling.—Messrs. Siemens Brothers and Co., 
Limited, Woolwich, London, S.E. 18, have sent us a 
revised issue of their catalogue of mine-shaft signalling 
apparatus, which has been in use extensively for some 
years. 


Pneumatic Tools for Road Making.—A catalogue of 
pneumatic tools for shovelling, tamping, digging, and 
breaking up concrete in road-making work, has come to 
hand from the Consolidated Pneumatic Tool Company, 
Limited, 170, Piccadilly, London, W. 1. The use of 
these tools appears to be extending rapidly. 


Omnibus Bodies.—A catalogue of the coachwork of 
omnibuses of the petrol-motor and railless-electric types, 
some having covered top decks, has come to hand from 
the Brush Electrical Engineering Company, Limited, 
Loughborough. The illustrations show examples actually 
supplied and in service in various parts of the country. 


Wrought Iron.—The Council of British Wrought-Iron 
Associations, Atlantic Chambers, Brazennose-street, Man- 
chester, have issued a pamphlet giving reasons for 
specifying wrought-iron for various. purposes and _illus- 
trating structures which prove the durability of this 





material. 











Shearing Machines.—A catalogue of heavy machines 
for cutting up scrap, shearing billets and slabs and 
cutting and punching plates is to hand from Mr. 
Henry Pels, 40 Great Marlborough-street, London, W.1. 
These machines are very powerful and are constructed 
for rapid and heavy work. 


Electrical Machines.—Messrs. Brown, Boveri and Co., 
Limited, Baden, Switzerland, have sent us a copy of the 
March issue of their monthly periodical, printed in English 
containing articles dealing with tests of transformers, 
the starting of rotary converters and fuel economy in 
steam power stations. Their London office is at Trafalgar 
House, Waterloo-place, 8.W.1. 


Electric Motors and Generators.—Two catalogues of 
continuous-current motors and generators, with illu- 
strations of parts and full tables of powers, dimensions 
and weights, has been received from the Ateliers de 
Constructions: Electriques de Charleroi, of Charleroi, 
Belgium. One of these catalogues deals with protected 
fan ventilated machines and the other with the totally 
enclosed ventilated type. The London Office of the 
Company is at 56, Victoria-street, S.W.1. 


Boiler Furnaces.—Murray fin tubes. are water tubes 
placed vertically round the walls of the combustion 
chambers of water-tube boilers, in front of the firebrick 
surface. There are two fins diametrically opposite and 
the fins of adjacent tubes overlap, forming a shield for 
the firebrick when tubes, which are 4 in. in diameter, are 
press’ about 3 in. apart. The object is to increase the 

eating surface and to absorb the radiant heat. A 
catalogue issued by the Underfeed Stoker Company, 
Limited, Aldwych House, Aldwych, London, W.C. 2, 
illustrates the tubes and their application and also 
contains figures of tests showing the economy obtained. 


Special Steels—Messrs. Edgar Allen and Co., Limited, 
Sheffield, have sent us three catalogues containing much 
useful information on the subject of special steels. The 
first deals with the permeability of steel castings for 
electro-magnets, illustrating three motor castings ranging 
from 3} cwt. to 474 cwt. in weight, and giving curves 
for two different materials. The second publication 1s 
a new edition (the 6th) of the firm’s catalogue of railway 
switches and crossings, giving full technical particulars 
required by permanent-way engineers for designing and 
ordering material. The third catalogue is of a more 
general character, dealing with motor casings, railway 
wheels, road wheels, valve bodies, hydraulic cylinders, 
dredger parts, toothed wheels of many kinds, and also 
with small castings such as links, chains, spanners, 
brackets, &c. All these catalogues give clear and useful 
technical information such as engineers will be glad to 
have at hand for reference. 





LARGE TELEPHONE BATTERIES.—Four unusually large 
electric storage batteries are being supplied by the 
Chloride Electrical Storage Company, Limited, of 
Clifton Junction, Manchester, to the Automatic Telephone 
Manufacturing Company, Limited, of Milton-road, 
Liverpool, for the mechanical tandem exchange and 
Strowger automatic telephone exchanges at Holborn, 
London, which the latter firm is equipping. Each cell 
is 5 ft. 8 in. in length, 1 ft. 8 in. in width, and 5 ft. in 
height. There are 35 itive plates and the total 
weight of each cell, including the electrolyte, is over 
2 tons. Wood containers lined with lead, and mounted 
on stoneware supports, accommodate the plates which 
are 2 ft. 3 in. in height and 1 ft. 2 in. in breadth. All 
plates of common sign are burned to heavy le 
connecting bars fitted with suitable terminal cups at 
the ends of each battery, to which the main copper 
bus-bars will be attached. The capacities of the cells 
are 8,400 amp.-hrs. discharging in 5 hours to 1-85 volts 
and 9,870 amp.-hrs. discharging in 9 hours to 1-83 volts 
per cell. Stoneware pedestal cell supports will be used. 

































































































May 22, 1925.] 


ENGINEERING. 


649 








‘« FLAKES’’ OR ‘“ HAIR-CRACKS ’”’ IN 
CHROMIUM STEEL, WITH A DISCUS- 
SION ON ‘SHATTERED ZONES ”’ 
AND ‘TRANSVERSE FISSURES ”’ 
IN RAILS.* 

By Axet Hutteren, Met. Eng. 


A pEFEcT known as snow-flakes or flakes (America), 
hair-cracks or hair-lines (Great Britain), Flocken (Ger- 
many), and cassures ligneuses (France), has received 
much attention among manufacturers and inspectors 


| 
|in diameter. Obviously, objects of larger section are 
more susceptible to flakes than smaller ones. 
The rings and discs were hardened in water. For a 
special purpose, large rings have been made from a 
steel of the composition: Carbon, 0-70 per cent. ; 
chromium, 1-0 per cent.; manganese, 1-0 per cent. 
in this case the rings being hardened in oil. Some of 
these rings also cracked in hardening, showing flakes 
in the fracture. 
In all cases, the flakes have been easy to recognise as 
such on account of their bright, coarsely crystalline 
appearance, contrasting with the surrounding silky frac- 
ture of the hardened steel. Examples are shown 

in Figs.6 and 7. ‘The flake areas are generally 
roughly circular, of a size varying from about 2 to 
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about 20 millimetres. When present in large rings 
machined from ring forgings, they were found 
somewhere in the central zone of the section. In 
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the case of outer and inner rings being trepanned 
from the solid bar, flakes were found in inner rings 
only. In that case it might happen that the flakes 
extended to the surface of the ring, hence oxidation 
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during heating was made possible. As a result, the 
flake in the fracture might appear as a black area. 
For these and other reasons it was considered that 
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Fics, 6 anD 7. Fractures of Hardened 


of alloy-steel forgings, particularly during the war. 
This defect has the appearance of approximately 
circular, bright, coarsely crystalline spots of varying 
size (from 2 to 20 millimetres), which may be seen in 
the fine-grained fracture of the heat-treated forging. 
It may also appear as lines without appreciable width 
on machined or polished surfaces. 

A defect in every way similar to the one described 
has been noticed from time to time in the manufacture 
of ball and roller bearings at the works of Aktie- 
bolaget Svenska Kullagerfabriken (SKF), in Gothen- 
burg. The steel used has the following composition : 
Carbon, 1-0 per cent.; chromium, 1-5 per cent. ; 
silicon, 0-25 to 0-35 per cent. ; phosphorus and sulphur 
together, less than 0-045 per cent. 

Flakes have been found in forged rings of larger sizes, 
about 400 millimetres outer diameter and upwards, 
and in heavy roJled or forged bars above 60 millimetres 
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|connection between the presence of flakes and any 


flakes were actual cracks existing before heating 
for hardening. The plane of the flake was always 


7. 
x 1-3. 


found to be parallel with the geometrical axis of the 
bar or ring, the orientation being usually approximately 
radial. 

The quality of the steel has been repeatedly made 
responsible for the formation of flakes. For this reason 
the following data may be of interest: The steel here 
considered is made from very pure Swedish raw 
materials. The open-hearth charge is made up exclu- 
sively of charcoal pig-iron and chromium-steel scrap 
of the firm’s own manufacture, including oily turnings, 
the latter up to 10 per cent. of the total charge. The 
furnace capacity is 15 tons, and the ingots, weighing 
560 kg., are top poured, with a feeding box 12 in. square 
at the top, big end up. Apart from routine micro- 
scopical examination, constantly employed, the quality 
of the steel has been and is repeatedly tested by 
endurance tests on ball bearings, carried out in the 
Gothenburg Laboratory. Further, in microscopical 
examination of specimens containing flakes, on several 
occasions it has not been possible to establish any 


unusual amount of inclusions, nor to trace the actual 
line of a flake, as seen in the section, through any large 
group of inclusions. The flake may be found to pass 
through a group of inclusions, but the latter were never 
found to be prominent. 

In trying to solve the flake problem, it appeared to 
be of primary importance to ascertain at what stage 
in the sequence of manufacture the cracks form. It 
has been stated that the defect has its origin early in 
the history of the metal. The present author, however, 
from observations made, formed an opposite conception. 
If flakes started as cracks in the ingot, it did not seem 
plausible, whatever shape they might have had origin- 
ally, that, after the deformation in rolling or forging, 
the flakes would be roughly circular, as was actually 
found in the chromium steel bars and rings. Further- 
more, slight hot-working is sufficient to weld flakes 
together completely. 

Accordingly, the present investigation was started— 
in July, 1924—on the hypothesis that the flakes formed 
during the last hot-working operation. 

Distribution of Flakes in Sections of Billets —For 
the detection of flakes the following procedure was 
adopted :— 

The discs, which are ground on emery paper on one 
side, are placed with this side up on the poles of an 
electro-magnet, in such a way that the lines of force 
traverse the central part of the section. The whole is 
arranged in a tilted position, the inclination of the 
section to be examined being about 15 deg. to the 
horizontal. A suspension of very fine steel grindings 
in gasolene is slowly poured on to the top part of the 
specimen. In streaming down the steel surface the 
steel dust collects on all cracks present, except on those 
that run parallel with the lines of force. By turning 
the disc into various positions and repeating the test, a 
position is usually found in which all cracks present are 
revealed, or else the absence of cracks is proved. 

Two of these specimens are shown in Figs, 9 (a) and 
9 (5), on page 650. From this series it was concluded, 
tentatively, that during rolling, in the last pass or the 
last two passes, the secondary tension, set up in the billet 
in consequence of the lateral spread, caused the interior 
to split up, the cracks following the vertical diagonal. 

Forging 130-mm. Round Bar from Billet.—A billet 
145 mm. square was first forged in successive steps to 
130 mm. round in one end. Then the other end was 
forged in the same way, the first direction of forging 
being at right angles to that of the otherend. The bar 
was then annealed, and two discs were cut from each 
stage of forging. 

On examining the discs in the manner described above, 
flakes were found to be present in the centre of the 
billet, of approximately diagonal orientation, The 
flakes seemed to disappear gradually during forging. 
It could not be stated with certainty whether any new 
flakes formed meanwhile. The net result was that the 
finished bar contained small flakes in the centre of one 
end, whereas flakes were absent in the other. 

Forging Large Rings on Mandrel.—It was above all 
desired to get rid of flakes in large ring forgings. 
Numerous experiments in forging large rings were there- 
fore made from ingot sections, using a 2-ton steam 
hammer. 

The rings were made in five forging operations, and, 
before each forging operation, the blank was reheated. 
The reheating temperature lay between 1,025 deg. C. 
and 1,150 deg. C., and during each forging operation 
the temperature fell to between 700 deg. C. and 850 
deg. C. Ingots from a single open-hearth heat were 
selected for this series. During these experiments the 
following processes were intentionally varied :— 

After forging, the rings were cooled down on the 
floor, then annealed at 790 deg. C., allowed to cool, 
hardened in water from 810 deg. C., and finally broken 
into at least eight pieces under the hammer. Most 
of the rings contained flakes; although some did not, 
there is no single condition, of those studied, that has 
given consistently good results, except possibly reduc- 
tion in width of section. 

In this state of affairs the matter was reconsidered. 
Obviously, the conflicting character of the results 
obtained up to this point indicated that the factor 
constituting the real, or perhaps the predominant, 
cause of flakes had not yet been.put to the test. The 
hypothesis followed that flakes formed in the final 
hot-working operation did not appear to be correct. 
The conclusion that the determining factor, after 
all, was to be sought for “early in the history of the 
metal ” was close at hand, but nevertheless was rejected, 
for the reason that all evidence regarding the distribu- 
tion of flakes, as it accumulated, led more and more to 
the opposite view. In Figs. 10a and 10s (page 651) are 
shown central sections parallel to the sides of the ring 
taken from annealed ring fragments, and treated by the 
magnetic method, It is seen that most of the cracks 
were approximately radial, Some cracks had a definite 
orientation to the flats and impressions formed on the 
outer and inner ring surface during the final forging 





operation. From this the idea of a close connection 
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between this operation and the formation of flakes 
was strengthened. 

During all the experiments made up to this point, 
one factor was consistently neglected, the rate of cooling 
after forging. This was tested in the following series :— 

Large Ring Forgings. Different Rates of Cooling.— 
Five rings were forged in the ordinary way, the heating 
also being normal. The first four, immediately after 
forging, were laid on the floor and covered with 
charcoal dust. ‘The fifth ring was allowed to cool 
on the floor without any cover. The first four rings 
contained no flakes, but the last one broke in harden- 
ing, through flakes. Numerous flakes were present 
in all fractures, 

It was inferred that the flakes form during cooling 
after forging, and that they can be prevented by 
retarding the rate of cooling. In order to confirm 
these conclusions it was considered unnecessary to 
spend more time and money on expensive large forg- 
ings. Further tests were therefore made on bars. 

Local Forging. Rapid Blows.—One 5-in. square billet 
was, in one heating, forged down locally at both ends, 
as illustrated by Fig. 5, on page 649. The blows were 
applied as fast as the hammer would work. The billet 
was then left to cool in the air. After annealing, slabs 
were taken out as indicated in the figure and examined 





case, low reheating temperature was favourable, but 
further experiments are needed to settle this question, 
since previous experience seems to point in the opposite 
direction. 

Further Tests on Rolled Bars.—Out of one hundred 
109 x 109 millimetre billets, thirty were cooled on the 
floor and seventy buried in charcoal dust. From each 
billet a thick disc was cut off with the oxy-acetylene 
flame. These discs were annealed, and thin discs 
cut out clear of the cut surface. The discs were 
hardened and fractured. Of the thirty air-cooled billets 
three showed flakes; all. slowly-cooled billets were 
free from flakes. 

Out of twenty-one rolled bars 93 millimetres in 
diameter, eleven were cooled in air and ten buried in 
charcoal dust after rolling. Upon disc inspection, all 
of the former were. found to contain flakes, whereas 
the latter were free from flakes. 

When billets have had one end cut off with the oxy- 
acetylene flame, for seaminess or some similar defect, it 
has been observed several times that the blank taken 
close to the cut end in forging is liable to develop cracks, 
and, consequently, has to be discarded. The explana- 
tion was furnished when a bar, 2 in. round, cut in this 
way, was tested by disc inspection after annealing. The 
disc, taken close to the cut end, was hardened and 





of flakes in large bars and forgings, would cause 
difficulties in annealing. In fact, it has been found 
at Hofors that if the bars after rolling are buried 
immediately, the usual annealing practice for such 
steel will fail to produce the desired softness—less than 
200 Brinell—and annealing structure. If, however, 
the bars are allowed to cool in the air down to an 
estimated temperature of about 750 deg. C. and are 
then buried, the annealing result becomes normal, 
a hardness of about 180 Brinell and a granular pearlitic 
structure being obtained. Furthermore, it has been 
found unnecessary completely to cover the bars with 
charcoal dust. The present practice is to place first 
one layer of bars closely together, as they come from 
the mill, on a bed of ashes that forms part of the mill 
floor. On the first layer are then placed one or two 
additional layers, the ends only being protected from 
rapid cooling by contact with charcoal dust. No 
cover on the top seems to be needed. 

Since the introduction, in the beginning of November, 
1924, of retarded cooling after rolling and forging larger 
sizes of chromium steel, no flakes have been detected. 
From November, 1924, up to the beginning of February, 
1925, 112 tons of rolled bars 75 to 113 mm. diameter 
have been inspected. 

From the fact established, that the formation of 





Fig. 94. 


Fics. 9A AND 9B. Sections of 95 x 


for flakes. Flakes were found in the slabs 6 and d 
in the central portion, lying parallel to the flat surface. 
‘The other slabs were free from flakes. The direction of 
the flakes, in this case, is unusual, but may be explained 
tentatively as follows:—The thin, forged-down part 
of the billet cooled faster than the adjacent parts of 
heavier section. The contraction of the former 
during cooling was, therefore, to some extent, resisted 
by the latter, tension being set up at right angles to 
the forged surface, thus giving rise to cracks parallel 
to the surface. 

Six other 5-in. square billets were forged in a similar 
way, one end being heated to a high temperature and 
the other end being kept rather cold. In addition, the 
end forged last, either hot or cold, was buried in char- 
coal dust after forging. In this way four different com- 
binations of conditions were tested. After annealing, 
slabs were taken as described ; all were free from flakes. 
It is probable that, due to the cover which extended 
over the greater part of the billet, the cooling of the 
uncovered end was sufficiently retarded to prevent the 
formation of flakes. 

One End Cooled in Air ; the Other Buried.—Three 160- 
millimetre round bars were forged from 8-in. square 
billets. After reheating and forging one end, the other 
end was placed in the furnace, the fiest end cooling in 
the air meanwhile. Finally, the second end was forged, 
and allowed to cool under cover of charcoal dust. 
After annealing, two discs were cut from each end of 
each bar. One of them was hardened and fractured ; 
the other examined by the magnet test. While the 
air-cooled ends’ contained flakes, none of the latter 
were found in the buried ends. 

Normal and Low-Temperature Rolling. Various 
Rates of Cooling.—Slow cooling prevented formation 
of flakes. Cooling in air-blast did not seen to produce 
more flakes than cooling in still air. In the present 





broken. The fracture showed two unmistakable flakes, 
about 11 x 4 millimetres, at a distance of 1-5 milli- 
metre from the cut surface. New discs taken from the 
bar showed no flakes. 

The question whether flakes are inter- or intracrystal- 
line has been discussed. Since such terms may refer 
to the dendrites of the ingot, which are deformed 
during hot-working, or to the actual crystal grains of 
austenite at high temperature, or of ferrite, pearlite, 
or sorbite at lower temperatures during forging and 
rolling operations and subsequent coolings, it is obvious 
that they should not be used without qualification. 
That the flakes have no consistent orientation to the 
dendrites of the ingot, in the cases here studied, is clear 
from the close relation between the orientation of the 
flake planes, and the manner in which the final hot- 
working was carried. . out. 

The flakes form during. cooling after hot-working ; 
at what stage the author has not yet been able to 
determine. From an analysis of cooling stresses, it 
appears probable that the cracks are formed after 
the central portion has cooled down appreciably, con- 
sequently after the Arl transformation is passed. 

The microstructure of this steel, after hot-working 
and cooling in air, is seen in Figs. 12 and 13. The pre- 
vious austenite grains are sometimes, but not always, 
separated by a thin network of cementite. Each 
austenite grain has transformed into a great number 
of grains or colonies of sorbite and lamellar pearlite. 
The dark lines are cracks or flakes. It is seen that their 
width is not measurable at this magnification (x 1,000). 
From these photographs it may be concluded that the 
cracks follow mainly the austenite grain boundaries, 
but sometimes deviate and pass arbitrarily through 
pearlite and sorbite grains. 

It was to be expected that retarded cooling after 
hot-working, introduced to prevent the formation 


Fie, 9s. 
95 Mm. Billets. Polished with Emery Paper. Treated with Iron Dust on Magnet. xX 1-5. 


flakes is prevented by suitably retarding the rate of 
cooling after hot-working, it follows that the flakes are 
mainly due to the cooling stresses that develop as a 
result of the differential rate of cooling in the exterior 
and interior portions of the object. The manner in 
which the last hot-working operation is performed has 
been found to affect the distribution of flakes formed. 
It is concluded, therefore, that the cooling stresses 
induced in the interior of the metal are superimposed 
upon stresses remaining from hot-working. At 4 
given moment there will be, at every point, a resultant 
main stress of given direction and magnitude. During 
the course of cooling, this stress will vary with the 
temperature, and so also will the cohesion of thezmetal. 
If at any time in some point in the mass of the steel 
the curve of varying stress intersects the curve of 
varying cohesion, a crack will start and spread instan- 
taneously, probably at right angles to the resultant 
main stress, until the stress is sufficiently relieved. 
In this way the roughly plane shape of the flakes is 
accounted for, and also their regular distribution 
approximately at right angles to the internal tension 
induced in the last hot-working operation. , 
It may be added that the distribution of cooling 
stresses, to a great extent, depends upon the shape of the 
object. In a perfect sphere or cylinder, the external 
metal would form, so to speak, a continuous arch 
unable to yield when subjected to tension from the 
interior during the later stage of cooling. In a square 
or flat object, in this period, the sides will be forced to 
bulge inwards somewhat, thus causing some relief to 
the stresses. At that time, however, the peripheral 
metal is probably fairly cold and rigid, and is conse- 
quently unable to yield sufficiently permanently to 
prevent cracking in the interior. : 
Experience has shown that the size of the object has 





great influence on the formation of flakes, larger objects 
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being more susceptible to this defect. In large objects, 
the maximum difference in temperature which is 
reached between surface and interior during the cooling 
period is greater than in small objects. Thus, in the 
first stage of cooling, a greater amount of permanent 


Fie. 10a. 


Fie. 10a. Central Section, Parallel to the 
Side, of Ring 5a, Test Series 4. x 1, 


Polished with Emery Paper. Treated! with Iron:Dust on Magnet. 





Fig. 12. 


Fics, 12 anp 13. Microstructure of Rolled Billet 110 x 110mm. with Flakes. Etching 1 per cent. 
HNO; in Alcohol. x 1000. 


eating is forced upon the peripheral metal from 
the interior which is stil! hot. In the second stage of 


cooling, after the stresses have reversed themselves, the 
— in the in’ 
e 


terior will, in consequence, be greater. 
smaller the heat conductivity, the steeper the 





temperature gradient during cooling. Therefore, 
dangerous cooling stresses may form in objects of 
smaller size than would otherwise be the case. This 
may be one reason why alloy steels appear to be more 
susceptible to the formation of flakes than carbon steel. 





Fie, 108. 


Fic. 108. Central Section, Parallel to the 
Side, of Ring 6a, Test Series 4. x 1. 
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Shattered Zones and Transverse Fissures in Rails.— 
Transverse fissures are cracks sometimes found in the 
head of steel rails after they have been in service. 
It is generally agreed that they are fatigue cracks 


portion of the head and gradually spreading, finally 
reaching the surface, if the rail be not removed before 
this stagé. On two points connected with this kind 
of failure opinions differ, viz. :—(1) On the nature of 
the nucleus of the fatigue crack; (2) on the pre- 
dominant cause of the repeated stresses that is 
responsible for the fatigue fracture. 

The author offers the following suggestions regard- 
ing shattered zones in rails and transverse fissures : 
Shattered zones in rails are probably cooling cracks, as 
suggested by Howard, and consequently identical with 
flakes. At first sight there seems, however, to be a 
difference in the law of their arrangement, flakes in 
rolled bars generally being longitudinal, whereas 
internal cracks in rails appear to be sometimes longi- 
tudinal, but more frequently transverse. If the 
author’s view of cooling stresses being superimposed 
upon remaining deformation stresses, the resultant 
stresses determining the orientation of cracks formed 
be correct, it may be assumed that the difference 
in manner of reduction in the last pass between the 
rolls—open and closed grooves, respectively, different 
amount of spread—is the determining factor in this 
respect. 

It has been convincingly demonstrated by Howard 
that the cold-rolling action of the wheels gives rise 
to accumulating internal compression at the tread, 
and to accumulating internal tension in the interior 
of the head up to a certain limit. 

It seems self-evident that the presence of internal 
cracks in this region will greatly facilitate the beginning 
of fatigue fracture. As is well known, sharp cracks 
are very effective as notches in promoting fatigue 
failure. Instead of a hypothetical diffusive action 
from such cracks on the internal stresses, it would be 
expected that, in the lack of sufficient support from the 
interior of the head due to the shattered condition, 
the cold-rolling effect on the tread would proceed 
further and toa greater depth than would otherwise 
be the case. The increased volume of cold-worked 
and expanded metal in this zone would induce increased 
tension in the interior. Fatigue fracture would thus 
be hastened. 

The conflicting opinions as to whether the preven- 
tion of shattered zones would do away with the develop- 
ment of transverse fissures in rails are based upon 
different interpretations of fractures examined, Apart 
from the difficulty of proving the absence of an original 
crack in a fatigue fracture of this kind, it seems, with 
the present knowledge at hand, that the matter could 
be easily put to an actual test. After some preliminary 
experiments, the proper cooling conditions for rails after 
roliing could be established, which would ensure 
freedom from internal cracks—as judged by the use 
of deep-etching or the magnetic iron-dust test—without 
causing softness or other undesirable reduction in 
strength. The behaviour of such rails in the track 
wauld then give the answer. 





FOURTH REPORT OF THE STEAM- 
NOZZLES RESEARCH COMMITTEE.* 
(Concluded from page 619.) 

Test Results of Straight Elementary Nozzles.—The 
group of seven straight elementary nozzles, the tests of 
which were recorded in the third report (Curves 15 
and 16), were each } in. in diameter by 1} in. long. 
The Committee felt that useful information might be 
obtained if similar nozzles of different diameter were 
tested, so three separate and interchangeable nozzles 
were made up and mounted in the main tester as shown 
in Fig. 12 on page 652. Each of these nozzles was kept 
1} in. long to correspond with the former group of 
seven 4-in. nozzles, but their respective diameters were 

1} in., 1} in., and 1 in. 

The tests taken on these nozzles gave the curves 
which are shown in Fig. 11. It will be noted that the 
accuracy of the previous tests has been maintained, 
but the largest nozzle passed too much steam for 
results‘to be obtained beyond a theoretical: velocity 
of 1,300 ft. per second. There is a general similarity 
in shape and position between these single-nozzle 
curves and those of the group of 4-in. nozzles referred 
to above. It will be found that a mean line through 
each of these bands shows, beyond 700 ft. per second, 
a slight increase in the value of the velocity coefficient 
as the diameter is decreased, though they are all 
definitely above the group of seven }-in. nozzles. It 
should be pointed out that all these tests were taken 
under winter conditions, when higher initial super- 
heats prevailed, and comparison should therefore be 
made with Curve 16 in the Third Report. This diameter 
effect on the velocity coefficient should, however, not 
be stressed, as the tests of all three nozzles would fall 
within the band to the degree of accuracy possible. 

These tests are useful in indicating the effect of a 
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constant discharge nozzle. By cross plotting the 
actuai discharge of these nozzles against theoretical 
velocity, the data givenin Table XXIX, were obtained. 

This Table enables three points to be determined for 
each selected discharge value, and by grouping all these 
curves together a composite curve (No. 29, Fig. 13) 


is obtained which indicates the shape to be expected 
for constant discharge conditions through single 
elementary nozzles of this nature. The curve has 
most of the characteristics discovered by the Com- 


































































elementary nozzles of the Third Report had been |that there is no appreciable difference to be expected 
arranged so that distance pieces of different lengths | between 6} in. and 14 in. away. 

could be inserted. This may be seen in Fig. 12, which| The Efflux Angles of the Steam.—The angle at which 
shows the same pipe adapted to take the single straight | the steam leaves the nozzle, when blowing into the 
nozzles. The nozzle chosen for this investigation was | open air, was originally required to obtain the correct 
the 1% in., diameter single straight nozzle, which gave | 
approximately the same cross-sectional area as the 
curved nozzles of the Committee. Tests, as taken at 
6} in. and 4} in. and 1} in. away from the top mesh of | 
the cage plate, are shown plotted in Fig. 14. In each 
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mittee, somewhat exaggerated. It exhibits the same | case the mean of Curve 27, taken at 2} in. away, is; [Yu 
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Fig.14. CURVES SHOWING DISTANGe TESTS WITH 1% INCH SINGLE 


COEFFICIENT WITH ACTUAL DISCHARGE FOR 
SINGLE STRAIGHT NOZZLES AS SHOWN. 
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velocity coefficient from the critical theoretical velocity 
to about 700 ft. per second, the much more rapid 
increase between 700 and 400 ft. per second and the 
turning over at very low velocities. 

A further cross plot (of Fig. 13) is added in'Fig. 15. 
This shows the variation of the velocity coefficient with 
the actual discharge a: deduced from the mean of the 
curves. The three nozzles used for this analysis are 
not dimensionally similar, the only variation being 
in the diameter, as shown. Unter these conditions 
the velocity coefficient, and therefore the efficiency of 
the nozzle, decreases with increasing diameter. It 
should, however, be noted that the velocity-coefficient 
scale in Fig. 15 is considerably enlarged, and that this 
effect lies within the degrees of accuracy of the original 
curves for the range covered by the sizes of these three 
nozzles, 

A series of tests was taken to determine the effect, 
if any, of varying the distance between the mean exit- 
face of the nozzle and the top mesh of the cage plate. 
With this object in view, the nozzle pipe of the straight 
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TaBLe XXIX.—Daita for “ Constant Discharge” Curves.~ 























1 2 3 a | 5 6 | 7 
Actual i 
Dis- 1§ in. 12 in. : 1} in. 
charge 
in 
Ib./sec| ° $ e ¢ e ¢ 
0-12 260 95-4 380 99-2 540 98-0 
0-18} 280 | 95-8 410 | 99:15 | 600 | 97-9 
0-16] 350 | 97-0 520 | 98-4 7 98-0 
0-17| 380 | 97-6 545 | 98-2 790 | 98-05 
0-20/ 460 | 98-4 650 | 97:45 | 940 | 98-3 
0-22) 510 | 98-2 7 97:4 | 1,040 | 98-5 
0-25} 580 | 97-35 | 810 | 97-6 | 1,190 | 98-65 
0-27/ 630 | 97-1 870 | 97-8 | 1,280 | 98-7 
0-30) 7 97-0 965 | 98-0 | 1,390 | 98-8 
0-35} 820 | 97-1 | 1,110 | 98-15 | 1,570 | 98-8 
0-40; 940 | 97-3 | 1,250 | 98-2 | 1,740 | 98-7 
0:45 | 1,050 | 97-45 | 1,400 | 98-25! 1,870 | 98-4 
0-50 | 1,160 | 97-6 | 1,540 | 98-3 | 1,965 | 97-9 
0-55 | 1,270 7-6 | 1,680 | 98-2 —_ — 
| | 

















setting of the nozzle-box in the main tester. Reference 
to work already carried out in this connection may be 
found in the Second and Third Reports. Additional 
results have been obtained during the period covered 
by the present Report. The method of tests was the 
same as that described in the Third Report. After the 
nominal 12 deg. impulse nozzles had been cut down to 
0/1 throat ratio, both were subjected to efflux tests. 
In both cases, the angle of efflux of the steam close up 
to the exit face of the nozzle was found to remain 
practically constant, below the critical-pressure ratio, 
the value being 11} deg. to a degree of accuracy of + 
3 deg. The thin-plate nozzle (Curve 20, Fig. 3) was 
originally set at 10} deg., so that this deviation in the 
efflux angle is negligible, but the thick-plate nozzle was 
set at 6 deg., which was the mean value with a 3/1 
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fhroat deduced from the efflux tests recorded in the 
Second Report. In this case, the deviation of the centre 
of the jet was as much as 5} deg. when the 0/1 throat 
was tested (Curve 23, Fig. 5), and as the secant of 
5} deg. is 1-0046, or very nearly 4}, greater than 
unity, the effect produced was outside the degree of 
accuracy of 1, applied to the rest of the test. No 
correction for this has been made, however, in the 
results recorded in Table 23, though it is possible to 
argue that the velocity coefficient could be multiplied 
by 1-0046. The 12 deg. nominal impulse nozzles with 


Fig.16. 
20° NOMINAL IMPULSE NOZZLES. 
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chamfered exit have also been tested for both 3/1 and 
0/1 throat. The former varied from 5 deg. to 7 deg., 
and the latter from 6 deg. to 8 deg. for pressure ratios 
between 0-9 and 0-55, All these results are shown in 
Fig. 16. Thin lines represent thin-plate nozzles, 
thick lines thick-plate nozzles, and dotted thick lines 
chamfered nozzles, Other salient curves from Fig. 8 
of the Third Report have been added for comparison. 
These curves, in all cases, represent the efflux angle of the 
steam close up to the exit face of each nozzle. The 
chain-dot lines are the actual geometrical angles whose 


.* i o . 
sines are - and whose nominal values are 20 deg. and 


q 
12 deg., respectively. The curve of the built-up type of 
impulse nozzle has also been added to Fig. 16. It 
will be noted that the angle opens out some 4 deg. 
between pressure ratios of 0-8 and 0-55, and that the 
slope of the curve is as great as any other nozzle so far 
tested, 

The Superheat Effect—The degree of superheat, with 
the apparatus constituted as at present, is outside the 
control of the experimenters, but the fact that two 
types of nozzles have now been tested under summer 
and winter conditions enables a first determination 
to be made of a possible correction to be applied to 
the various curves obtained, so as to reduce them, for 
more direct comparison, to some common superheat 
values, The effects of superheat on the velocity 
coeflicient appear to be two-fold. A higher degree 
of initial superheat, within the range of these experi- 
ments, tends to lower the value of this coefficient, 
os at the same time moving the curve bodily to 

e left, that is, towards a lower velocity. These 
effects were both shown in the Third Report, in the 
comparative tests taken on the seven elementary 
_— nozzles (Curves 15 and 16). They also show 

emselves, though not to the same marked .degree, 





12° NOMINAL IMPULSE NOZZLES. 








in the tests taken on the 12 deg. nominal thin-plate 
curved nozzles of this: Report (Curves 19 and 19a). 
The mean lines through the bands of these four curves 
are reproduced in Fig. 17. The dotted curves repre- 
sent what would appear to be the “ shift” effect when 
referred to the lower superheat. 

The average degree of superheat for any particular 
velocity may be obtained by plotting the initial 
superheat for each test against the theoretical velocity, 
and drawing average curves through the points. 
This has been done in Fig. 18 for the curved nozzles 
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initial superheat, the curves shown in Fig. 19 are 
obtained. When the degree of accuracy of the original 
data is remembered, it would appear that these curves 
give the corrections in the table below to be applied 
for-every 10 deg. of superheat within the present 
range of experiments. 

It will be noted that these two curves are similar 
in shape, and that the 12-deg. curvature appears to 
modify the effect of superheat, although, without 
direct evidence on the point, it is likely that the 
20-deg. curved nozzles would occupy some inter- 


Fig. 11. 





(i) 7-sT. ELEMENTARY NOZZLES. CURVES 15 &16. 
(2) 12*NOMINAL THIN PLATE. NOZZLES /-6/1 THROAT. CURVES 19 & 19a. 
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of Fig. 3, and for the straight nozzles shown in Fig. 13 
(Second Report). It is only possible, at this stage, 
to make a provisional estimate of the “‘ shift” of the 
higher superheat curve, in order to compare it more 
correctly with the lower superheat curve. An inspec- 
tion of the mean velocity curves of Fig. 188, drawn to 
a larger scale, goes to show that the curve for straight 
nozzles was moved about 100 ft. per second. This 
“ shift”? is shown in Fig. 188 by the dotted curve. 
It will be noted that the higher superheat of the curved 
nozzles reached four-fifths of that for the straight 
nozzles, so that, in the absence of further information, 
the “shift” of this curve has been taken at 80 ft. 
per second. If the values deduced from the test 
results are plotted for a difference of 10 deg. in the 
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mediate position. All the curves of the three Reports 
have now been examined in the light of this correction. 
Their initial superheats were plotted against theoretical 





Velocities} 400 | 600 | 800 | 1,000 | 1,200 | 1,400 | 1,600 | 1200 
12 deg. 


0-4 | 0-20] 0-15) 0-125) 0-10 | 0-075) 0-03 | 0-00 
curv 
Straight | — | 0°35! 0-20) 0-19 | 0-17 | 0-15 0-125| 0-10 





velocity, a mean curve of superheat obtained, and 
comparison made with a “ reference” curve of super- 
heat. For this purpose a curve based on the lower 
superheat curve of the straight nozzles, Fig. 188, was 
adopted as representing a suitable range for the 
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tester. This was taken as a straight line drawn from 
30 deg. C. of initial superheat at. a velocity of 400 ft. 
per second to 80 deg. C. of initial superheat at a velocity 
of 1,800 ft. per second. The result of this examination 
showed that the mean line of the corrected results 
falls within the band of the original curves in the great 
majority of cases, the only exceptions being the 12-deg. 
nomi thin-plate nozzles of this Report, which had 
exceptionally high superheats at the lowest velocities. 
In this nozzle the corrections are as follows :— 














Velocity. . - me 600 800 1,200 
3/1 throat (Curve 17)..| 1°2 0-92 0-68 0°55 dup 
2-6/1 throat (Curve 18)| 1°75 1°16 0-94 0-7 > up. 


1-6/1 throat (Curve 19a) 


Standard : 
0/1 throat ( e 20)..) 1°12 | 0-8 | 0-65 betes 





Review of the Work of the Committee to Date—Now 
that the first main programme of tests has been com- 
pleted, the Committee feel that a general review of 
their work would be appropriate at this stage. 

Convergent Impulse Nozzles.—The proportions of the 
impulse nozzles were chosen as representing extreme 
cases met with in modern practice. Very thin and 
very thick partition plates were used, and very large 
and very small angles. No attempt was made to 
improve the rough finish of the steam passages, but 
the nozzles were successively cut down from a very 
long throat to no throat at all. A wider range of 
steam velocities was found possible than with any 
previous published tests, and curves were consistently 
obtained which showed the deviation of the velocity 
coefficient for theoretical steam velocities between 
300 ft. per second and 2,000 ft. per second. The 
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accuracy of these curves was of the order of + 1-0 per 
cent. at very low velocities, + 4 per cent. at medium 
velocities, and + % per cent. at higher velocities. 
Care was taken throughout to maintain comparative 
conditions. The only deviations were the degree of 
initial superheat, and, in the case of the 12 deg. thick- 
plate nozzles, a setting of 4 in. away from the top 
mesh of the cage plate instead of 2} in. as in all the 
other tests, but experiments are shown which prove 
that this distance effect does not affect the comparison. 
A method of correction for superheat has been given 
above. If this method is applied to all the curves of 
the research, the mean lines shown in Fig. 20 are 
obtained for the two extreme cases when the throat 
is three times the length of the opening and when 
there is no throat at all. In order to summarise the 
results still more, Fig. 21 has been added. This shows 
the effect of cutting down the throat from between 
3/1 and 0/1 at a theoretical velocity of 1,200 ft. per 
second, and includes intermediate points for 2/1 and 
1/1 throats not shown in Fig. 20. 

Effect of Throat Length—It appears that this 
depends, to a considerable extent, on the nominal 
angle of the nozzle. Whereas a 20-deg. angle shows 
practically no difference between 2/1 and 0/1 for 
either thin plates, thick plates, or chamfered plates, 
a smaller angled nozzle of 12 deg. shows successive 
improvement in all cases between 3/1 and 1/1. 

Effect of Thickness of Partition Plates and of 
Chamfering.—In all cases, for any given angle, 
unchamfered thick par‘ition plates gave worse results 
than thin plates. If, however, a suitable chamfer is 
worked on the back of each partition plate, so as to 
eliminate the flat surface in theexit plane of the 
nozzle, then neither the length of the throat nor the 
angle of the nozzle makes any appreciable difference 
over the usual working range of impulse nozzles. 
Moreover, in all cases the result of chamfering the 
thick partition plates lifts the value of the velocity 
coefficient (and therefore of the efficiency) up to, or 
above, the corresponding values for thin plates. 
other words, a chamfered thick partition plate gives 
quite as good results as a thin plate irrespective of 
the angle of the nozzle. 

Effect of Angle of the Nozzle on Efficiency.—The 
angle effect is, to some extent, inter-connected with 
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the length of parallel throat. The longer the throat 
the more definitely worse are the 12 deg. angle nozzles 
when compared with their corresponding 20 deg. 
nozzles, There appears to be one exception to this, 
the thick-plate unchamfered nozzles. The throat effect 
here predominates to such an extent that, whereas the 
20 deg. nozzle does not alter as the throat is cut down, 
the 12 deg, nozzle shows a steady improvement. The 
consequence is that below a 2/1 throat, a better result 
is obtained with the smaller angle. This anomaly 
is not of serious practical importance, since both 
nozzles showed themselves to be, in general, worse 
with the unchamfered thick plates than under any 
other conditions of test. There is, however, another 
effect of angle which should be noted. All the 20 
deg. angle nozzles (as well as the reaction nozzles) 
showed a more or less pronounced rise. below a velocity 
of about 700 ft. per second as this velocity was further 
decreased to 300 ft. persecond. This effect was present, 
to a very much less degree, in the case of the 12 deg. 
angle nozzles. The curves, in general, were nearly 
flat throughout their tested length. Here, again, there 
appears to be one exception, the 12 deg. angle 
unchamfered thick-plate nozzle with a 3/1 throat. 
But even in this case the upward bend is considerably 
modified with the shorter throats. 

General Efficiency Considerations.—All these effects 
may be summed up in the following statement. There 
is a wide variation permissible in the design of con- 
verging impulse nozzles when maximum efficiency is 
the chief consideration, Thick partition plates can 
give as good an efficiency as thin plates, provided they 
are carefully chamfered at exit. Below a 2/1 throat-to- 
opening ratio, the length of throat has little effect, 
provided the angle of the nozzle is 20 deg., but throats 
longer than 1/1 should be avoided with smaller angles. 
Between 1/1 and 0/1 the angle of the nozzle may vary 
between 20 deg. and 12 deg. without appreciable loss 
in efficiency. Conditions both of entry and of exit are 
important. The steam should enter the nozzle passage 
with the minimum amount of shock, and flat surfaces 
in the exit plane of the nozzle should be avoided. 

Efflux Angles of the Steam.—The efflux angle of the 
steam from a nozzle is very simply measured by the 
apparatus devised by the Committee and described in 
the Third Report. In general, it was found (below 
the critical-pressure ratio) to be more nearly equal 


to the angle whose sine was 2: » where o is the throat 
opening and p the pitch of the nozzle, than to the 
nominal angle of the nozzle whose sine was ee 


was found, in general, that shortening the throat 
tended to flatten any deviations there might have 
been over different pressure ratios down to the critical 
value, but this can only legitimately be applied to 
the shape of nozzle tested by the Committee. The 


In | built-in type of impulse nozzle, for instance, showed 


considerable variation in angle with practically no 
throat. The Committee suggest that most useful 
information can be obtained on this point without 
difficulty or great expense, if a sample nozzle-box 





of any particular type is made up and tested for 
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WHITE-HEART MALLEABLE. 











E-0Ore. 
H=- Experimental Pot. 


efflux, as the efflux angle is of such importance in 
the design of impulse turbines.* 

The work of the Committee is still continuing, 
Preparations are being made to test nozzles over a 
different pressure range, up to 60 lb. per square inch 
gauge on the exhaust side. It is also proposed to 
test some elementary straight nozzles of rectangular 
and square section. 





‘* PEELING ’’ IN WHITE-HEART 
MALLEABLE.+ 

By Dove.as H. Inaatt, M.Sc., and H. Frexp. 

THE phenomenon of “ peeling” with which this 
paper deals is a defect well known both to malleable 
ironfounders and machinists, being met with frequently 
in the manufacture and use of malleable cast iron. 
Castings suffering from this defect present a normal 
outward appearance, but the fracture after breaking 
reveals an inner core, surrounded by one or more layers 
of “skin” or “ peel,” these layers being so loosely 
attached to the core and to one another that either 
they become detached in the breaking or can be 
removed by a few blows with a hammer. The remain- 
ing core then presents a smooth surface, and has gener- 
ally the same contour as the original specimen. Frac- 
tures of ‘“ pesled’”’ malleable iron are illustrated in 
Fig. 3, which shows the separated peel in one part and 
the remaining core at another. 

The mechanical properties of the metal are not 

greatly affected by the presence of this internal defect, 
except in cases where it may be very pronounced. 
The trouble with “ peeled” castings arises when they 
are machined, as either in planing or screwing the entire 
skin may come away from the core, or in milder cases 
the threads peel off as a string. Smaller castings 
which are not machined are often water-barrelled before 
plating, and this prolonged process sometimes wears 
right through the outer skin at one place and the whole 
then peels off. 
_ From the known irregularity of the occurrence of 
** peeling ” in works practice, and in view of the diver- 
gent and sometimes conflicting opinions expressed on 
the phenomenon, it was obvious, to the authors, that 
any investigations would have to cover a wide field. 
The possible controlling influences appeared to be 
tapable of classification, under the following main 
headings: (1) chemical composition of the cast iron; 
(2) structure of the cast iron; (3) temperature of 
annealing ; (4) time of annealing; (5) rate of heating to 
annealing temperature; (6) nature of the annealing 
ore. The experimental work which was undertaken 
was therefore developed to investigate the above- 
mentioned influences under known conditions, but at 
the same time every endeavour was made to make 
the known conditions such that they could be directly 
comparable with works practice. j 

Annealing Furnace.—Fig. 1 shows a diagrammatic 
sketch of sections through the annealing furnace, 
which was a horizontal electric resistance tube furnace, 
the silica tube being 43 in. inside diameter and 18 in. 
long. The tube was closed at each end with firebrick 
non-heated plugs 2 in. thick. : 

Annealing Cans.—These were made of ordinary 
white cast iron of the kind known in the trade as “ can 
metal.”” Each can was of cylindrical form, having an 
inside diameter of 4 in. and a length of 6 in. As shown 
in Fig. 1, a lug was cast on one end cf each box and 
also on the lid to help to support the box in the furnace. 
A hole was also cast at the end of each box, at a radius 
to which the specimens were inserted, to take a nickel- 
chromium tube containing the thermocouple. This 
tube was wedged into position with asbestos paper, and 





* See “The Proportioning of Impulse Blades and 


Nozzles,” by Professor G. Gerald Stoney, D.Sc. 
ENGINEERING, October 3, 1924, page 473. neil 

+ Paper read before the Iron and Steel Institutes 
London, on May 8, 1925. Abridged. 
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the scaling of the iron with each experiment was quite 
sufficient to seal it in. After the lid was placed in 
position, it was luted up with fireclay. 

Specimens.—All the specimens were cast in green- 
sand under works conditions to dimensions 34 in. by 
2 in. square. : 
Annealing Ore.—This was taken from the stock in 
use at the malleable annealing ovens, and consisted of 
four parts of used ore and one part of new red hematite 
ore, the whole being of 70 Kibble mesh. 
wi Temperature Measurements.—These were made by 
means of a platinum, platinum-rhodium couple inserted 
into the couple tube. As no continuous recording 
instruments were available, the temperature records 
were made from frequent readings. It was found by 
observation that the fluctuations (due to variations in 
the electric supply) did not amount to more than plus 
or minus 12 deg. C., which was well within works 
practice. 

Rate of Heating.—To conform to works practice, the 
rate of heating, unless otherwise specified, was in each 


cn 








at the boundary between peel and core in patches in 
several specimens. 

Tt was found that, broadly speaking, all the specimens 
of malleable exhibited one general type of structure. 
As this type of structure was also found in all subse- 
quent specimens which were microscopically investi- 
gated, and as it revealed the nature of the “ peel,” it 
was thought that a somewhat detailed description of it 
would not be out of place. 

A diagrammatic sketch of the structure is given in 
Fig. 2, on page 654, which represents a cross-section of 
a specimen. It is seen that the structure resolves 
itself into three main zones which, taken in order from 
the outside of the specimen to the centre, are composed 
as follows :— 

Zone 1.—Highly oxidised metal containing free glo- 
bules of oxide. 


towards the border of Zone 1. 
Zone 3.—Pearlite and ferrite. 
The three zones are clearly seen in Fig. 5. 








Fie. 4. x 50. 
Cast Structure of Specimen 2. 





Iie. 5. x 50. 


Fie. 6. xX 26. 


Nore.—Figs. 4 to 6 have been Slightly Reduced. 


case such that about 30 hours were required to reach 
the required temperature and about 30 hours were 
taken to cool off. 

Testing.—To test for ‘“ peeling,” the specimens were 
clamped firmly in a vice for 1 in. of their length, and 
then gradually bent over with blows from a hammer 
until fracture occurred. The fractures were then 
examined for the separation of peel from core. 

Experiment A.—To Investigate Chemical Composition. 
—Specimens giving a wide range of composition were 
packed in a box and annealed for four days (96 hours) 
at a temperature of 950 deg. C. All the samples were 
fully annealed, without any signs of hardness. From 
the analyses it was seen that peeling was obtained with 
metal which exhibited no particular feature with 
regard to any one of its constituents. The specimen 
which had peeled most had quite an average analysis. 
It was therefore decided to take sulphur prints of the 
specimens (longitudinal sections) and to examine them 
microscopically; at the same time, in view of the 
possible effect of “ original structure,” it was decided 
to investigate the micro-structure of specimens in the 

as cast” condition. In the as-cast condition all 
Specimens showed the normal structure of white iron 
without any particular feature, as shown in Fig. 4, 
which is characteristic of all the samples. Longitudinal 
sulphur prints of the specimens of malleable showed 
that the peel, where it occurred, was comparatively 
free from sulphur ; but sulphur segregation was found 





Zone 1.—This is the zone which forms the “ peel.” 
in a specimen. The extent and amount of peel is 
determined by the degree of penetration of this zone. 
At the boundary of this zone with the ferrite (Zone 2) 
it was generally found that there was an accumulation 
of inclusion which was more or less continuous, and 
the boundary formed the cleavage plane along which 
the “peel”? (Zone 1) separated from the “core” 
(Zones 2 and 3). Sometimes it was found that Zone 1 
contained two or more of these accumulation boun- 
daries, in which case the specimen would exhibit a 
number of “ peels” corresponding with the number of 
boundaries. The cross-sectional specimen in Fig. 3 
shows one such case. Fracture taking place along two 
such boundaries is shown in Fig. 6, which is taken from 
a longitudinal micro-specimen. Freedom from peeling 
was found to be consistent with either absence of 
Zone 1 or its presence to a very limited and irregular 
extent. 

Zone 2.—This zone calls for very little comment. 
Its oxidised condition towards the boundary of Zone 1 
is shown by the staining of the etching reagent in Fig. 5. 
As would be expected, the grain-size of the ferrite 
was larger the higher the temperature of annealing. 

Zone 3.—The extent of the whole zone and the rela- 
tive proportion of pearlite in it varied, according to 
the decarburisation. Generally, as might be inferred, 
the amount of carbon varied from a minimum at the 


specimen. In the cases of incomplete annealing, free 
cementite was found in the central portions. 

The relative. widths and extents of the three zones 
were found to vary considerably, according to annealing 
conditions. 

Influence of Temperature of Annealing.—Experiment 
B.—Four days (96 hours) at 910 deg. C. The results with 
regard to peeling showed that the lower temperature 
obviously, did not promote the production of peel, 
but, on the other hand, the specimens were not 
thoroughly annealed. The micro-structures revealed 
the general type of structure in which Zone 1 was 
practically absent or irregular, and in Zone 3 there 
were areas containing more or less free cementite. 

Experiment C.—Four days (96 hours) at 1,010 deg. C. 

The temperature of this experiment is probably above 
the maximum aimed at in good works practice, where 


Zone 2.—Ferrite becoming more and more oxidised | 1,000 deg. C. is generally looked upon as too high. 


The results indicate that a high temperature tends to 
suppress rather than accelerate the production of x 
All the imens were quite soft, and the micro- 
structures revealed the general structure, with usually 
a rather indefinite Zone 1, a fairly wide Zone 2, and a 
relatively small Zone 3, with low average carbon content, 
containing in some cases small amounts of graphitic 
carbon. 
Influence of Time of Annealing.—As most peeling 
had been obtained at 950 deg. C. it was determined 
to prolong the time of annealing at that temperature. 
Experiment D.—Six days (144 hours) at 950 deg. C. 
The results showed at once that, under suitable condi- 
tions, the growth of peel progresses with time. 
Experiment E.—As the results were so much more 
pronounced than anything obtained previously, it was 
thought desirable to repeat the pad da This was 
done in Experiment E, which, with small variations, 
entirely confirmed the results of Experiment D. The 
microstructures were of the general type, giving on an 
average a comparatively large Zone 1 and a small Zone 3. 
The authors were yet without evidence as to the 
influence, or influences, which start the peeling pheno- 
menon. As, in the last two experiments, the extent 
of the peel reached in some cases to nearly half-way 
between the outside and centre of the specimens, it 
was resolved to make analyses with regard to silicon 
and sulphur on sections of some of the specimens, 
obtained by milling off successively one-third of the 
whole specimen all round. 
The figures obtained confirm the results of the sulphur 
prints to the extent of revealing a minimum sulphur 
content in the peel. 
Similar analyses on reduced sections of the bars 
in the hard state showed that the silicon and sulphur 
in the original metal are equally distributed within 
macroscopic limits, and without segregation. 
Experiments with Regard to the Sulphur Content of the 
Metal.—From a consideration of the results obtained 
from specimens containing varying amounts of su:phur, 
it would appear that both high and low sulphur con- 
tents are deterrents towards peeling which may most 
easily be produced within a range of sulphur content 
from approximately 0-2 per cent. to 0-4 per cent. 
The results would also indicate that the higher the 
silicon content, the greater is the tendency for the pro- 
duction of peel. 
Experiment for Investigating Rate of Heating.—For 
this experiment, an abnormal rate of heating was 
employed to give an extreme result. A temperature 
of 950 deg. C. was reached in seven hours and main- 
tained for six days (144 hours). Results showed that 
it was obvious that rapid heating was an important 
factor towards the production of peel. 
Experiment to determine whether the Phenomenon of 
Peeling begins with the Annealing Effect or is Developed 
Later.—Rapid heating in seven hours to 950 deg. C. 
and maintained at that temperature for two days 
(48 hours). The results showed that the phenomenon 
of peeling, when present, commences with the annealing 
effect. The microstructures were consistent with the 
general type of structure, according to the conditions 
and showed free cementite in Zone 3. 
Experiments under works conditions confirm the 
conclusion that increased rate of heating promotes the 
development of peel, but that a high annealing tem- 
perature retards its growth. 
The formation of peel is the result of oxidation of the 
metal. There would appear to be an approximate 
critical temperature between 900 deg. C. and 940 deg. C. 
above which this oxidation effect may commence. As 
soon as oxidation begins, the growth of the oxide layer 
would appear to depend on the result of a race between 
rate of oxidation and rate of carbon supply hy diffu- 
sion from the interior. It is for this reason that rapid 
heating promotes rapid peel growth, as the cementite 
has not time to dissolve and diffuse at a rate necessary 
to counteract the penetrating oxidation. The retard- 
ing effect of high temperatures will be seen to be due 
to the more rapid solution and diffusion of the cementite. 
The authors have no explanation to offer with regard 





border of Zone 2 to a maximum at the centre of the 


to the réle played by the sulphur content of the maierial- 
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** ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS, UNDER THE ACTS OF 1907 AND 1919. 


The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned the Specification is not 


ilustrated, 
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GAS]JENGINES, PRODUCERS, HOLDERS, &c. 


4.225 ,377. H.¥J . Toogood, Elland, and Robert 
Dempster and'Sons, Limited, Elland. Horizontal 
Retorts. (5 Figs.) November 28, 1923.—The inven- 
tion relates to the heating of horizontal retorts for gas 
production. According to the invention, the waste heat 
and secondary air are carried by machine-made tubes 
1,2. These tubes are arranged in two contacting vertical 
tiers or planes. The tubes 1 carrying the secondary air 
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are arranged with their axes vertical, and the tubes 2 
carrying the waste heat are for horilite of cleaning 
arranged with their axes horizontal, and all joints in the 
one tier are staggered in relation to the joints in the 
other tier, so that possible leakage is prevented to the 
maximum extent, and should a fire crack ‘develop in one 
tube it is covered by the solid wall-in the adjacent tube. 
—(Sealed.) 


225,646. North British Diesel Engine Works 
(1922) , Limited, Whiteinch, Glasgow, and N. Young, 
Whiteinch, Glasgow. Obtaining Indicator Dia- 
grams. (4 Figs.) September 22, 1923.—The invention 
has for its object to provide apparatus for indicating 
and recording pressures in the cylinders of internal- 
combustion engines. The improved apparatus, which 
is broadly applicable in any case where fluctuating 
pressure in conjunction with rotatory or reciprocating 
movement is present, is of the type which comprises 
essentially a means of connection between the cylinder 
and a pressure-indicating or recording device, a valve 
controlling tha€é connection and means for operating 
that valve from the crankshaft or rotatory element 
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(225,696) | 


of the engine in such a way that it is opened briefly 
during the pressure cycle of the engine at a determinate 
and adjustable point. According to the example 
illustrated, there is provided a brass cylinder A which 
is serewed into a base portion Al. Screwed into the 
cylinder A is an adjustable core A® with a central 
aperture therein and which is fixed in ition by a 
screwed ring A', thereby forming an airtight chamber 
in conjunction with the base portion. An endwise 
movable"plunger A‘ is inserted in the cylinder A below 
the core A® and carries a needle valve B, which is 
magnesia? insulated from the plunger A‘ by a brass 
bush B! and which is adapted to engage a valve seat B? 
in the base portion A!. The valve B is held in contact 
with the valve seat B®? by means of a compression 





spring inserted in the aperture of the core A? and 
bearing on the plunger A‘. The pressure of this 
spring may be adjusted by means of a set-screw B4. 
Externally surrounding the brass cylinder A isa 
magnet-coil C, and the whole mechanism is enclosed 
in a cover Cl which is secured to the base portion 
Al. The ends C? of the magnet-coil pass through the 
cover Cl. Connection to the source of pressure is 
made by means of a pipe C5 extending from the base 
“sepa and connection to a recording device is made 
y means of a pipe C+ extending from the base portion 
from a point above the valve seat. The operation of 
thexvalve mechanism described is controlled by an 
electrical contact-maker. In operation, the contact- 
maker makes one revolution for each pressure cycle 
of the engine, thus completing the electric circuit of 
the magnet-coil C once in each pressure cycle. The 
contact elements may be so set that the electrical 
circuit is completed at any desired point in the pressure 
cycle. On completion of the electrical circuit a current 
passes through the magnet-coil C, thus creating a 
powerful magnetic pull on the plunger A‘, which rises 
against the action of the spring, opens the valve B 
and allows the pressure at that instant of the cycle 
to be recorded on the gauge connected to the pipe C*. 
When the electrical circuit is broken, the valve is 
immediately reseated by the action of the spring. 
(Sealed.) 


‘MINING,’ METALLURGY AND: METALY 
WORKING. 


225,614. H.'Howie, Ripponden, near Halifax. 
Sand Moulding Machines. (5 Figs.) September 4, 
1923.—The invention relates to sand-moulding machines 
for foundry and’ to that type of machine 
in which a turn-over table which carries the pattern 
plate and flask is used in conjunction with a counter- 
balanced lifting and lowering plate, which is raised 
and lowered by a hand lever. According to the invention, 
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the lifting and lowering plate A is provided at or near 
two diagonal corners with two guide rods a which pass 
through guide brackets a}, and see across the 
machine between the brackets a! is a shaft 6 carrying 
an eccentric or cam B dis d midway between the 
guide brackets, the shaft 6 being provided with a hand 
lever c and counter-balance weight E. (Sealed.) 


MOTOR ROAD VEHICLES. 


225,134. Barford and Perkins, Limited, Peter- 
borough, and G. W. L. Hood, Peterborough. Change 
Speed Gears. (4 Figs.) May 23, 1924.—The invention 
relates to those change speed gears in which either of 
two alternative sets of gearing are each adapted to be 
brought into action by means of a friction clutch, the 
clutches being engaged by mechanism embodying a 
single spring or set of springs which holds one clutch in 
engagement and leaves the other free, the mechanism 
being arranged so that in either position the engine tends 
to keep the engaged clutch in the engaged position. The 
invention comprises a change speed gear of the character 
described in which the spring is mounted so as to exert 
a turning moment on a shaft in either of its extreme 
positions to engage one or other of the clutches through a 
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screw and nut and levers controlled by the shaft. Power 
is transmitted to a shaft 1 on which is mounted a pair of 
friction clutches 2 and 3 each comprising inner plates 4 
keyed to a member 6 keyed to the shaft 1 and outer 
plates 5 secured to the clutch housing 7. The housings 
7 are carried on bearings on the shaft 1, gear wheels 9 
and 10 —. secured respectively to the housings of 
clutches 2and 3. The gears 9 and 10 both transmit their 
rotation to a shaft in the main gear box, the gear 9 directly 
through a gear 11, and the gear 10 through an idler so that 
the direction of rotation is opposite to that caused by 
= . The clutches are engaged by means of plungers 

4 operated by pivoted levers 15. In the free position, the 
outer plates 5 are held a by springs 16 and the inner 
plates 4 4 springs 17. The levers 15 are controlled by a 
sliding collar 21. When this collar is moved to the left, 





clutch 2 is onangnd and ‘clutch 3 disenyeged: When 
moved to the right, clutch 2 is disengaged and clutch 3 
engaged. In the first case the drive is transmitted by 
gear 9 and in the second by gear 10. The sliding collar 
21 is operated by a pair of levers 22 pivoted to a fixed 
bracket 23 and moved by a nut 24 working on a quick 
pitch screw cut on a shaft 25. Keyed to oneend of the 
shaft 25 is a disc 26 carrying a crank-pin 27. A 
plunger rod 28 is pivoted to the crank-pin 27 and is 
guided in a sleeve 29 pivoted to a fixed point on the 
gear box.\, The plunger rod 28 is pressed by a spring 
31 and therefore exerts a turning moment on the shaft 





(225.134.8) 


25, thus tending to move the nut and therefore the 
collar 21. One of the eeienes will, therefore, be en- 
aged, the spring 31 thus providing the necessary 
lly The pitch of the tivesd on fhe shaft 25 and 
the oportions of the levers and other parts of the 
medi uism are designed so that approximately a half 
turm“Of the shaft 25 is sufficient to move the collar 
21 from one extreme position to the other. In either of 
the 8Xtreme positions the spring will tend to hold in 
engagement the particular clutch engaged and the 
turning moment on the shaft 25 will be practically at the 
maximum value. The shaft 25 may be rotated to change 
the gears by a handle. (Sealed.) 


STEAM ENGINES, BOILERS, EVAPO- 
RATORS, &c. 


225,067. The “ Parabola’’ Furnace Bridge Com- 
y, Limited, London, L. Le Sueur, London, and 


PB 
F. & Jordan, London. Furnace Firebridges. (7 Figs.) 


December 4, 1923.—The invention relates to furnace 
firebridges of the type wherein curved retaining members 
are adapted to interlock with the back bearer and bridge 
plate and which are spaced at intervals between segments 
or groups of firebars which are fitted tightly between 
each pair of the retaining members. In a furnace fire- 
bridge constructed according to the invention the spacing 
bars are formed with flanges or wings on their upper 
edges which are adapted to overlap the edges of adjacent 
segments or adjacent segment and wing plates. The 
segments and wing plates may be to receive the 
flanges or wings of the spacing bars. ais the back bearer 
which at its front supports the rear ends of the main 
firebars (not shown) and 6 is the bridge plate which is 
supported by the back bearer a at or along the rear side 
of same. The firebridge segments consist of saddle- 
shaped metal sections c vertically disposed. Each 
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segment is formed with air passages d to allow a supply 
of air to pass through to the fire and with passages at 
the rear for the p of allowing air to mix with the 
partially combanad aiees and bring about complete 
combustion. /f is a wing plate, one of which is provided 
at each end of the bridge to abut against the furnace. 
9,9 are spacing bars, these bars being interposed between 
adjacent segments and between the wing plates and their 
adjacent segments. Each bar g is formed at its upper 
edge with two flanges or wings h which are adapted to 
fit in recesses formed in the segments and wing plates. 
The depth of the flanges and r should be equal 
so that the segments, wing plates and bars are le 
when placed in position on the back bearer and bridge 
plates. At the rear of each segment c is formed ® 
channel k, these channels being adapted to engage 
locking stops J, 7 on the bridge plate 6. The stops h 
are so posttinned that the segments can be placed 
the back bearer a and bridge plate 6 and be then mo 
ao of the bridge for the stops to enter the channe™™ _ 
( Sealed.) 











